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INTRODUCTION 
The Illinois Water Quality Management Plan (IEPA, 1979) revealed that 
the most severe agriculture-related problem in Illinois is soil erosion. 
Erosion reduces soil productivity, increases maintenance costs for highway 
and field drainage, reduces reservoir storage capacities downstream, and 
carries the associated pollutants to downstream water courses. In the 
plan, eleven high priority watersheds were identified for erosion control 
and water quality improvement efforts. Top priority was given to the Blue 
Creek watershed. In July 1979, the Blue Creek watershed was selected by 
the Illinois Environmental Protection Agency (IEPA) for a continuous 208 
effort to determine the impacts of the applied conservation measures on 
sediment yield and water quality. Particular emphasis has been placed upon 
evaluation of sediment yield factors and pollutant delivery to downstream 
or the lake. 
Some of the materials included in this report may be released as 
progress reports of the project (Davenport, 1981; Davenport, 1982; Lee, 
1981; and Lee, 1982). 
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Background 
In September 1979, the Illinois Environmental Protection Agency and 
the Illinois State Water Survey started a cooperative project to evaluate 
the impacts of applying the best management practices (BMPs) in the Blue 
Creek watershed. Because of the financial constraints at that time, the 
scope of work was limited to one stream monitoring stati on in the water-
shed, one monitoring station at the spillway, and gross erosion assesssment 
on part of the watershed. In early 1980, the scope of field monitoring was 
revised. Three field sites which drain from 40 to 470 acres were added. 
In the summer of 1981, one feedlot site was also added. The water quality 
sampling started on May 1, 1980, and ended on September 30, 1982. The 
stream gaging station and raingage were in operation about 6 months ahead 
of water quality sampling. 
Project Participants 
This project was a joint effort by many agencies. The Agricultural 
Stabilization and Conservation Service (ASCS) provided funds for a special 
water quality project to encourage landowners to apply treatments on the 
land. The Soil Conservation Service provided technical assistance in 
planning and implementing the conservation practices. 
The Illinois Environmental Protection Agency (IEPA) performed the lake 
monitoring and assessment of water quality impacts of land treatment. The 
Illinois Cooperative Extension Service (ICES) promoted conservation 
practices on the watershed through educational efforts. The Illinois 
Department of Conservation (IDOC) provided technical assistance to the 
landowners for fisheries management. The Two River Resource Conservation 
and Development Program (RC & D) worked with the Blue Creek Watershed 
Steering Committee and helped prepare the various applications for funds. 
Concept of the Project 
As described in the State Water Quality Management Plan, erosion 
control from cropland should be designed to reach the ultimate goal that no 
lands have erosion losses exceeding the soil loss tolerance levels ("T" 
values) established to maintain soil productivities. It is assumed that if 
the planned objective of "T" values is achieved on all lands, then actual 
soil loss reduction and pollutant control will result. To assure that this 
occurs, a field study is needed. This project was developed to provide 
such a study, and the following objectives were set forth: 
1) To determine the actual yield of pollutants to downstream 
receiving water produced by a variety of agricultural practices, 
and their effect upon the water quality and reasonable uses of 
water resources. 
2) To evaluate the cause-effect relationships between a variety of 
land treatment practices. 
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3) To determine the impacts of BMPs on both stream and lake 
quality. 
Description of the Study Area 
Location 
The Blue Creek watershed is located in the eastern portion of Pike 
County, which is situated i n west-central Illinois between the Illinois and 
Mississippi Rivers. The watershed has an area of 11.15 square miles (7136 
acres). Figure 1 provides a map of the watershed. 
Lake Pittsfield 
Lake Pittsfield is an impoundment on Blue Creek and is in the Illinois 
River basin. The lake is situated in Pike County about 3 miles northeast 
of Pittsfield, Illinois, in Township 5S and Range 3W. The dam lies at 
39°37'51" north latitude and 90°44'46" west longitude. The lake configura-
tion may be seen in figure 2. 
The dam is a 650-foot long earthfill structure with a 4-foot square 
box drop inlet spillway which has a crest elevation of 596 feet msl (mean 
sea level). There is an emergency spillway at the west end of the dam at 
an elevation of 604.3 feet msl (Bogner, 1979). As determined in Bogner's 
1979 survey, the surface area of the lake at normal pool elevation (596 
msl) is 218 acres and the lake has a storage capacity of 2773 acre-feet. 
The mean depth is 12.7 feet, and the maximum depth is approximately 
32 feet. 
Climate 
The climate possesses a continental character with cold winters, warm 
summers, and frequent fluctuations in temperature and precipitation. The 
long term (1941-1981) maximum and minimum temperatures are 110°F above and 
25°F below zero. The 94-year mean temperature is 53.7°F and, on the 
average, the first killing frost occurs in late October and the last in mid 
April. The average length of the growing season is 187 days. 
The 99-year long-term average annual precipitation in Griggsville, 
Illinois, is 37.35 inches. The average annual snowfall on the watershed is 
22.5 inches. The precipitation is fairly evenly distributed, with the 
greatest amounts occurring in the months of May, June, and September, and 
the smallest amounts in the months of January, February, and December (Lee, 
1981). 
Geology 
The eastern portion of the Blue Creek watershed had a long and complex 
erosional history prior to glaciation. An extensive lowland—the central 
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Figure 1. Blue Creek watershed, Pike County, Illinois 
4 
Figure 2. Lake Pittsfield, Pike County, Illinois 
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Illinois peneplain—was eroded in the weak Pennsylvanian rocks of the 
Illinois basin; it was bordered on the west and south by uplands, on which 
remnants of an older erosion surface are extensively preserved. The 
greater relief and higher elevations are determined by the preglacial 
uplands, whereas the low plains are characteristic of the central Illinois 
peneplain. 
With the approach of the Nebraskan glacier there probably was a change 
from erosion to aggradation along major streams as a result of increased 
sediment load and changes of the drainage areas. Fills in the preglacial 
valleys were, at most, partially removed during the succeeding Aftonian 
interglacial stage. The Kansan glaciers which followed buried the area 
and, because of the diversion of drainage, were not re-excavated during the 
ensuing Yarmouth interglacial stage. The Illinoian glacier moved across a 
subdued land surface whose depressions were filled by the drift of the 
earlier glaciers, and when the Illinoian ice retreated a relatively smooth 
till plain was left. 
The western portion of the watershed is a dissected plateau partially 
covered with remnants of Kansan drift, loess, and outwash gravels. The 
plateau surface is rugged and broken by closely spaced valleys and ridges. 
Small areas of gently rolling uplands are present along the crest of these 
ridges. The plateau is underlain by limestone of the lower Valmeyeran 
series of the Mississippian system. The boundary between the till plain in 
the east and the dissected uplands in the west is the Illinoian drift 
border which trends northwest through the watershed. Regionally, the 
valleys of the Mississippi and Illinois Rivers are broad, deeply allu-
viated, and terraced, and have steep walls. Most of the minor valleys of 
the area are narrow, V-shaped, and steeply graded (Leighton, Ekblaw, and 
Horberg, 1948). 
The bedrock which underlies the watershed consists of layers of shale, 
coal, limestone, dolomite, and sandstone. These rocks were originally 
deposited as loose sediments in shallow continental seas but were later 
buried and consolidated. In the time interval between the deposition of 
the bedrock formations and glaciation, the area was subject to erosion when 
tilting and warping of the bedrock layers from their horizontal position 
occurred. 
Underlying the layers of bedrock are ancient granite rocks which form 
the basement complex (Bergstrom and Zeizel, 1957). 
Basin Physiology 
The Blue Creek watershed overlies the boundary of two physiographic 
provinces: the Galesburg Plain of the Tills Plain Section of the Lowland 
physiographic Province to the east, and the Lincoln Hills Section of the 
Ozark Plateaus Province to the west. The boundary between the provinces 
coincides closely with the Illinoian drift border (Leighton, Ekblaw, and 
Horberg, 1948). A physiographic province is a region in which all parts 
are similar in geologic structure and which has a unified geomorphic 
history. 
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The Galesburg Plain includes the western segment of the Illinoian 
drift sheet. The till plain is level to undulatory with a few morainic 
ridges and is in a late youthful stage of erosion. The Illinoian drift is 
generally thick and is underlain by extensive Kansan and Nebraskan 
deposits, especially along buried preglacial valleys. Most of the irregu-
larities of the preglacial surface were filled in with older drift, so that 
only major features of the bedrock topography are reflected in the present 
landscape. 
By contrast the western portion of the watershed is essentially a 
preglacial land surface whose erosional history continued during the 
glacial period. During the glacial period the preglacial topography was 
modified by alluviation of the major valleys and by deposition of loess on 
the uplands. 
Topography and Drainage 
The eastern portion of the watershed has gentle rolling hills and a 
few level ridge tops while the western portion of the watershed essentially 
conforms to the preglacial bedrock. The valley is broad and flat with 
gently sloping valley walls. The gradients of Blue Creek as well as the 
tributaries are moderate. Within the drainage area above Lake Pittsfield, 
elevations range from a maximum of 802 feet msl to a lake elevation of 596 
feet msl, so the total relief is approximately 206 feet. 
Soil 
A major portion of the upland soil in the Blue Creek watershed has 
been developed in moderately thick loess which overlies weathered Illinoian 
glacial till. Most of the soils of the watershed have been developed under 
timber vegetation, the exception being a small percentage of prairie soils 
in the northern section. Soils on the steeply sloping areas adjacent to 
the stream have been developed in either weathered glacial till or lime-
stone residue. The latter consists of a relatively thin surface layer 
concealing the unweathered or partially weathered rock below. Bottom soils 
are cumulative soils which have been developed chiefly from silty deposits 
derived from erosion of the uplands. 
The soils in the watershed may be categorized into four general soil 
groups: 
A) Upland Timber Soils - Light colored, silt loam soils with 
moderately slow permeability, occurring on slopes ranging from 1 
to 15 percent. These soils were developed in five feet or more of 
loess over weathered Illinoian till. A typical soil type within 
this group is Fayette. 
B) Upland Prairie Soils - Dark colored silt loam soils with moderate 
permeability, occurring on nearly level to gently sloping land. 
These soils were developed under prairie vegetation in eight feet 
or more of loess over weathered Illinois till. Typical Illinois 
soil types are Muscatine and Tama. 
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C) Steeply Sloping Timber Soils - This is a heterogeneous group of 
soils developed on exposures of weathered glacial till, limestone 
outcrops, or thin loess. A typical type within this group is 
Hickory. 
D) Bottomland Soils - Dark to moderately dark colored silt loam soils 
with moderate permeability, occurring on nearly level valley 
floors. - Typical soil types are Orin and Lawson. 
Land Use 
The predominant land use in the watershed is agriculture. The preva-
lent crop is corn, though soybeans, wheat, and grasses may also be found 
on the watershed. The various land uses, their acreages, and the percent-
age of the watershed occupied by each are presented in table 1. 
Table 1. Land Use in the Blue Creek Watershed 
Water Use 
Lake Pittsfield was constructed as a multiple purpose reservoir in 
1961 under the authority of PL 83-566 (Small Watershed Protection Act). 
The lake is used for recreation, for the City of Pittsfield's water supply, 
and as a flood control structure. The major recreational uses of the lake 
are fishing and boating, with camping and picnicking on the adjacent park 
grounds. The water treatment plant pumped an average of 440,470 gallons 
per day from May 1979 to September 1982. This water was used by the 4400 
residents of the City of Pittsfield as a domestic public water supply. 
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Percent of 
Land use Acres watershed 
Cropland 4030 56.5 
Farmstead 111 1.5 
Pasture/Hayland 1546 21.7 
Wildlife 317 4.4 
Woodland 825 11.6 
Others 307 4.3 
Total 7136 100.0 
APPROACH 
Selection Criteria 
The project selection procedure was based on the lake's use for both a 
public water supply and recreation, public ownership and access, size of 
the lake and watershed, land use in the watershed, annual capacity loss in 
the lake, and water transparency. The primary watershed factors that were 
considered were annual erosion rates and farm animal manure production. 
Other factors which were regarded were soils, topography, ratio of drainage 
area to lake capacity, cost of applying best management practices (BMPs), 
and the potential of the lake for showing improved water quality upon the 
implementation of BMPs. 
Design of Land Treatment 
As pollution inputs from point sources have been reduced, land activi-
ties, particularly agriculture, have continued their non-point pollution 
input. Sediment from soil erosion appears to be the greatest single source 
of pollution in the surf ace waters of the United States. Soil is consid-
ered a pollutant because 1) as sediment, its volume reduces stream and lake 
capacities; 2) sediment can also cause high turbidity which inhibits respi-
ration and photosynthesis and can upset stream and lake ecosystems by 
settling out, thereby destroying benthic habitats; and 3) other pollutants 
such as nutrients, pesticides, metals, toxic waste, and bacteria can be 
absorbed or attached and thereby transported with the sediment. In addi-
tion, soil erosion has severe negative impacts on agricultural production 
capacity. 
The relationship between erosion and sedimentation is the sediment 
delivery ratio. This parameter is defined as the ratio of the amount of 
sediment delivered to a stream to the amount of gross erosion on the 
upstream watershed. Sediment control may be divided into those practices 
which reduce the amount of field erosion and those which reduce the 
sediment delivery ratio. Many sediment control measures are available; 
the following measures have been summarized from a report prepared by the 
North Carolina Agricultural Extension Service (1982): 
A) Conservation Tillage 
This practice includes no-till, sod planting, minimum tillage, chisel 
plowing, and slot planting, all of which involve leaving protective amounts 
of crop residue on the surface of the field. Research indicates that con-
servation tillage practices seem to be among the most effective BMPs for 
reducing erosion, particularly in rolling or hilly areas. Conservation 
tillage practices generally reduce the volume of surface runoff and prevent 
erosion by reducing both soil detachment and transport. Conservation 
tillage requires more herbicides, but yields are roughly equal to yields 
from conventional tillage. Sediment loss appears to be directly related to 
the amount of tillage performed, so the greatest reduction is found in 
minimum or no-till fields. 
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B) Contour Farming 
This practice reduces sediment transport by allowing increased infil-
tration of water, which reduces the volume of runoff. Contour farming is 
most effective on fields of moderate (less than 8 percent) slope which are 
free of depressions and gullies. Row crops should be ridged and furrowed 
to hold runoff on the field by ponding which allows further infiltration 
and reduces runoff volume. 
C) Cover Crop 
This method uses a crop of close growing grasses: legumes or small 
grains grown primarily for seasonal soil protection and for conservation 
tillage residue. Cover crops reduce sediment movement, add to soil in the 
spring, reduce direct runoff, and reduce soil detachment from raindrop 
impaction. 
D) Diversions and Grassed Waterways 
These practices facilitate the disposal of surface runoff once it has 
left the field. Grassed waterways are constructed on natural field depres-
sions or at the edges of fields where runoff tends to concentrate, so they 
tend to prevent rill and gully formation. Diversions are channels con-
structed across a slope so the soil transport capacity of the runoff is 
reduced. Erosion downslope from the diversion is reduced, as is the 
erosion upstream due to the decreased slope length. 
E) Grasses and Legumes in Rotation 
Rotating row crops with sod crops improves soil structure, organic 
matter content, and infiltration as compared to continuous row cropping. 
The closely grown sod crop significantly reduces detachment of soil from 
raindrop impactions as well as the volume of surface runoff. The latter 
effect is due primarily to an increase in soil porosity from the dense root 
system of the sod crop. 
F) Sediment Basins 
This practice retains sediment which has already been detached and 
transported from fields before it enters a water course. Sediment basins 
impound runoff and allow the sediment to deposit. A benefit derived from 
these structures is improved downstream water quality. However, this 
measure does not improve the production capacity of the fields. Sediment 
ponds may effectively retain small particles which cannot be controlled by 
land treatment. However, these structures may reduce the downstream flow 
rates and natural instream sediment transport capability necessary for 
channel stability. 
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G) Stream Channel Stabilization 
Stream stabilization measures include slotted board fencing, concrete 
jacks and loose stone riprap. Natural conditions that require protective 
measures include: 
1) Bare, nearly vertical, unprotected bank 
2) Channel bank sloughing on straight sections and bends 
3) Rapid loss of streambank on the outside of a channel bend 
4) Silt bar buildup on the inside or immediately downstream of a bend 
Both slotted board fencing and concrete jacks are designed to reduce 
velocity, encouraging deposition of sediment which tends to reinforce the 
bank. Riprap is used to armor the streambank, protecting it from the 
erosive forces of the stream. 
H) Terraces 
Terraces inhibit erosion by decreasing the slope length and steepness, 
which reduces the transport of the detached soil particles. Terraces also 
reduce runoff volume because of increased infiltration, but not to the same 
extent that they reduce erosion. 
Terraces are either graded terraces which divert water to a grassed 
waterway or level terraces which hold water on the field, increasing infil-
tration. 
I) Filter Strips 
Vegetative strips filter sediment from both sheet and shallow channel 
runoff flow. Their effectiveness may be affected by variables such as 
filter width, slope, type of vegetation, sediment size distribution, degree 
of filter submergence, runoff application rate, and initial sediment con-
centrations. Filter strips are most effective in conjunction with erosion-
reducing BMPs since their sediment-retaining capacity is limited and can be 
exceeded under high sediment inputs, making them ineffective. 
Monitoring Systems 
Precipitation 
Precipitation was monitored at five locations within the watershed 
(figure 1). Belfort Universal Recording Rain Gauges (weighing type) 
provided a continuous hyetograph, a time distribution graph of precipita-
tion. From the hyetograph the total amount of precipitation (rain and 
snow) and the rate of precipitation were measured. Comparison of hyeto-
graphs from several stations allowed the calculation of spatial and time 
distribution of the storm events. 
Hyetographs were collected from each precipitation monitoring station 
or. a weekly basis by Rodney Mutz, IEPA, and sent to the Illinois State 
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Water Survey for computer analysis. Complete computer records of the time 
distribution of precipitation were compiled on the University of Illinois 
CYBER computer. These computer records were utilized to calculate daily 
and monthly precipitation, storm frequency, and depth-area-duration 
analysis. 
Streamflow 
Streamflow was monitored at river gaging station C located where 
Illinois Highway 107 crosses Blue Creek. This station has a continuous 
water level recorder installed atop a stilling well constructed of 24-inch 
corrugated steel pipe. The pipe was vertically bolted to the bridge abut-
ment and installed so its lower end was three feet below the riverbed and 
its upper end was six inches above the bridge deck elevation. The water 
level within the pipe is maintained at the same elevation as the river by 
means of 2-inch horizontal pipes which connect the stilling well with the 
streamflow. Attached to the top of the stilling well is an instrument 
shelter containing a Leopold-Stevens Type A continuous water level 
recorder. 
In addition to the stream gaging station, the amount of streamflow 
leaving the watershed was monitored at the spillway of Lake Pittsfield. 
The height of water flowing over the spillway was monitored daily by water 
treatment plant personnel. Daily readings of the lake level were obtained 
from a porcelain enamel staff gage located near the water treatment plant. 
Streamflow at two small field sites, Stations E and F (see figure 1), 
was monitored using flumes. These sites had 3-foot H-Flumes installed 
within the stream channel. The flumes were designed to provide a fixed 
stage-discharge rating which was necessary to measure flow in small, fast-
changing conditions. These units act as open channel flow nozzles where a 
known volume of water is passed for a given height of water. Detailed 
information on the H-flume specifications can be found in a USDA publica-
tion (Brakensiek et al., 1979). These flumes have the advantage of being 
able to pass debris and heavy silt loads while still maintaining accuracy 
over a wide range of flow conditions. The water level within the flumes 
was monitored on Leopold-Stevens Type F strip chart water level recorders. 
Station E monitored 40 acres of cropland planted in corn and soybean 
rotation. Station F monitored 79 acres of cropland, 59 acres in corn-
soybean rotation and 20 acres in corn-soybean-grain-pasture rotation. 
Water level records from the river gaging station and the water 
treatment plant were entered into the University of Illinois CYBER computer 
by Water Survey personnel for subsequent analysis to determine the volume 
of water moving through the watershed. 
Streamflow was calculated using water level records, stream geometry, 
roughness coefficients, slope factors, and correlation with streamflow 
within similar nearby watersheds. 
12 
Water Quality 
A total of nine water quality sampling stations were established in 
the watershed. Two stations were used to monitor Lake Pittsfield, one on 
the upstream end of the lake at Station B, and the other near the spillway 
at Station A. Water quality monitoring on the main stem of Blue Creek was 
done at Station C, and smaller tributaries were monitored at Stations D, F, 
G, and H. Finally, Station D monitored the direct input of a small tribu-
tary (470 acres) into the lake. 
Methods of Sampling. Water samples were obtained through three 
different methods: 1) hand dipped bottle, 2) weighted bottle holder, and 
3) automated water sampler. 
1) Hand dipped bottle—The sample bottle is used to grab a water 
sample at a near-shore site. 
2) Weighted bottle holder—A steel bottle holder attached to a rope 
is used to immerse the sample bottle into the stream or lake; this 
was generally done off a bridge or boat. This method was used to 
provide data on the long-term background water quality and to 
sample runoff during storms at sites not equipped with automated 
samplers. 
3) Automated sampler—Two different models were used, ISCO model 1680 
and the Sigma sampler. These samplers were self-starting, acti-
vated by electronic water level sensors. Samples were obtained by 
an internal pump which withdrew a specified amount of water from 
the river or lake at specific time intervals. Samples were stored 
in separate bottles within the samplers. This method was used for 
sampling storm runoff events to provide information as to the 
variation of water quality parameters during elevated flow con-
ditions. 
Sampling Schedule. Four schedules were followed for water quality 
sampling: daily, weekly, monthly, and event. Table 2 lists the sampling 
schedule and the parameters analyzed for each site. 
Table 2. Sampling Schedule and Chemical Analyses at Monitoring Stations 
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Location 
A B C D E F 
Daily 1* 1* 
Tri-weekly 1* 
Weekly 2* 2* 2* 
Event 3* 3* 3* 3* 3* 3* 
Monthly 4* 4&5* 4&5* 
*1 - Total suspended solids and volatile suspended solids 
*2 - Total suspended solids, volatile suspended solids, total Kjeldahl 
nitrogen, total phosphorus, nitrite and nitrate, dissolved phosphorus, 
biological oxygen demand, chemical oxygen demand, iron, potassium, 
ammonia, temperature, dissolved oxygen, conductivity, turbidity, and 
PH 
*3 - Total suspended solids, volatile suspended solids, total Kjeldahl 
nitrogen, total phosphorus, and chemical oxygen demand 
*4 - Calcium, magnesium, sodium, potassium, barium, beryllium, boron, 
cadmium, chromium, cobalt, copper, iron, lead, manganese, nickel, 
silver, strontium, vanadium, zinc, lithium, and mercury 
*5 - Treflan, Aldrin, chlordane, DDT, endrin, heptachlor, methoxychlor, 
heptachlor epoxide, PCB, Atrazine, 2,4-D, Lindane, Lasso, Dual, 
Bladex, Counter, Surflow, and Banvel 
Water samples were treated and transported to IEPA laboratories 
according to established IEPA procedures. The "Laboratory Analysis" 
section of this report contains a brief description of the methods of 
analysis. 
Results of laboratory analyses of water quality parameters were 
reported to the Water Survey for compilation and entry into the University 
of Illinois computer system for later analysis. 
Stream Geometry 
Changes in channel geometry were monitored to assess the contribution 
of stream channels to the overall erosion and deposition within the water-
shed. 
To facilitate intensive monitoring, the subwatershed above the 
Illinois Highway 107 bridge was selected for the cross-sectional survey. 
Fifty-one cross sections in the Blue Creek watershed were surveyed in 
1979 — 40 on the main stem of the creek and 11 on a main tributary. A 
follow-up survey was conducted in 1980. The locations of the surveyed 
cross sections are shown in figure 3. Changes in the stream channel 
geometry over a period of one year were determined and the relative erosion 
and deposition were calculated for each site and interpolated for the areas 
between measured sections. 
Streambed Material Sampling 
Sampling of streambed materials was done at six sites in the upper 
subwatershed (above Highway 107). Samples were analyzed for particle size 
distribution. One hundred and two samples were taken on twenty different 
dates following storm runoff events over a period of 18 months from May 
1980 through October 1981. A statistical summary of each sample's particle 
size distribution was calculated on the basis of the mean particle size, 
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Figure 3. Locations of stream cross sections in the Blue Creek watershed 
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the standard deviation from the mean, and the skewness of the distribu-
t ion. 
Data Collection. One hundred and two streambed samples were taken in 
the Blue Creek watershed at six different sites. These samples were 
obtained by driving a small shovel into the streambed at a low angle to 
scoop out the top inch of the streambed. The samples were placed into 
plastic bags and delivered to the Illinois State Water Survey Sediment and 
Materials Laboratory in Champaign for particle size analysis. 
Laboratory Analysis. Analysis of the particle size distribution 
within each streambed sample was made using sieves for particles greater 
than 0.0625 mm and the pipet method for finer particles. The samples were 
first air dried and weighed. The samples were then soaked overnight in 
water and wet sieved through a 0.0625 mm sieve. The subsample with par-
ticle sizes greater than 0.0625 mm was oven-dried and sieved in a shaker 
assembly of vertically stacked sieves arranged in decreasing sieve sizes. 
The result is a group of subsamples which are divided into size classes and 
represent the percent by weight of the original sample contained within 
individual size classes. 
The subsample which contained particles less than 0.0625 mm was 
treated with Na-Hexametaphosphate to disperse the clay and silt particles. 
The subsample was then mechanically mixed in solution and samples were 
withdrawn by pipette at regular intervals. The pipette samples were then , 
dried and weighed. The pipette method measures the percent by weight that 
remains in suspension over a given length of time. 
Results of laboratory analysis are presented as a cumulative size 
frequency weight percent. 
Statistical Analysis. Statistical analysis of the laboratory results 
is necessary if one wants to compare one streambed sample to another. The 
particle size distribution of each sample can be quantitatively described 
using the mean of the distribution, the standard deviation from the mean, 
and the skewness of the distribution (Inman, 1952; and Vanon, 1975). These 
parameters are described below. 
A) Mean Particle Size—The mean particle size is used to describe the 
overall average particle size of a bed material sample (Folk, 1974). The 
mean used in this report is the geometric mean of the particle diameters at 
16, 50, and 84 percent of the sample weight. The mean is determined by 
using equation 1 for the geometric mean (dg) (Folk, 1974): 
where dn = particle diameter in millimeters at which n percent of 
the sample is coarser 
B) Standard Deviation from the Mean—The standard deviation is a 
measure of the spread of particle sizes and is used as an estimate of the 
sorting of particle sizes within the sample (Folk, 1974). Equation 2 is 
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used Co calculate the geometric standard deviation (σg) proposed by Folk 
(1974): 
The geometric standard deviation σg is used to calculate the range of 
particle sizes containing the central 68 percent of the distribution using 
equation 3. 
Equation 3 shows that as σg increases, the range of sizes containing 
the central 68 percent of the distribution decreases. 
C) Skewness of the Distribution—Skewness is an estimate of the 
degree of asymmetry of a sample's particle size frequency distribution. 
Skewness indicates which end of the frequency distribution exerts the 
greatest influence on the mean. In a symmetrical distribution the mean and 
the median coincide, but if the distribution is skewed the mean departs 
from the median. The value of the skewness gives the amount of departure 
of the distribution from the normal symmetric distribution (Inman, 1952). 
A positive value indicates an excess of fine particle sizes. Skewness is 
calculated using the formula for graphic skewness, Skg (Inman, 1952): 
D) Median Particle Size—The median is the middle value of the 
frequency distribution, that value at which 50 percent of the particles by 
weight are coarser and 50 percent are finer. This parameter is used to 
summarize distributions where the upper or lower 16 percent of the distri­
bution was not analyzed for size. The reason that many of the samples were 
not analyzed for the full distribution is that these samples contain a 
significant amount of clay particles which would be prohibitively expensive 
to analyze for the full distribution. Extrapolation of values for the 
particle size distribution beyond the limits of laboratory analysis would 
be difficult and misleading (Jon Goodwin, Illinois State Geological Survey, 
1981, letter report). Therefore the median value is substituted for the 
mean, and the standard deviation and skewness are not calculated. 
Gross Erosion Assessment 
Gross erosion assessment is a part of the erosion-sedimentation study 
in the watershed. The field data inventory was performed by Wayne Kinney, 
Steve Chick, and Edward Johnston of the Soil Conservation Service. An 
inventory of soils, present land use, and land management practices was 
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done for the watershed (Lee, 1982). The subwatershed upstream of Station C 
was selected for a detailed gross erosion study. There were 73 soil 
mapping units in the 3,272-acre subwatershed. The Universal Soil Loss 
Equation was used to compute the soil loss rates (SCS, 1974). 
The soil loss rates were sorted into nine land use categories: 
cropland, pasture, farmstead, residential, hayland, wildlife, woodland, 
natural areas, and small tract areas. 
In order to simulate changes of soil loss rates due to varying land 
management practices, nine scenarios were selected. They were: 1) spring 
plowing; 2) contour plowing; 3) conservation tillage with 1,500 pounds of 
residues; 4) conservation tillage with 3,500 pounds of residue; 5) conser-
vation tillage with 6,000 pounds of residue; 6) terracing with 90-foot 
spacings; 7) terracing with 120-foot spacings; 8) terracing with 150-foot 
spacings; and 9) converting to pasture for land slopes of 15 percent and 
greater. 
Reservoir Sedimentation 
Sediment surveys were conducted on Lake Pittsfield in 1974 and 1979. 
Both surveys were performed by the City's engineering consultants, Benton 
and Associates of Jacksonville, Illinois, with the assistance of the 
Illinois State Water Survey. 
In both the 1974 and 1979 surveys, sounding data were collected at 25-
or 50-foot intervals on each cross section to measure both the original 
(1961) and current (1974 and 1979) depths of accumulated sediment on the 
lake bottom. All depth measurements were made with a 2-inch diameter 
aluminum pole marked in tenths of feet. The pole was first lowered until 
it reached the current lake bottom and a depth measurement was made. The 
pole was then pushed through the accumulated sediment until it hit the 
solid original lake bed where another measurement was made. The difference 
between the first and second measurements is the thickness of the bottom 
sediments. Figure 2 shows the location of the 16 lake cross sections used 
to measure the thickness of accumulated lake sediment in the 1979 survey. 
Multiple measurements and interpolation between data points allow the 
calculation of total accumulated sediment and lost reservoir capacity. A 
detailed discussion of the results can be found in the "Reservoir Sedi-
mentation Survey" subsection of the "Results" section. 
Laboratory Analysis 
Water samples were collected, treated, and transported to IEPA labora-
tories according to established IEPA procedures (Walton, 1979). Samples 
were transported in plastic bottles treated with appropriate preservatives, 
placed on ice, and delivered to the IEPA regional field office in Griggs-
ville, Illinois. At the regional office samples were refrigerated or 
frozen for transport to the appropriate laboratory for analysis. Table 3 
summarizes the methods of analysis (Standard Methods, 1976). 
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Table 3. Laboratory Analysis 
Detection 
Parameter Method of analysis limit Analysis 
Temperature On-site determination using Nearest Field 
Yellow Springs Instrument 0.1°C 
Model 57 
Dissolved On-site determination using 0.1 mg/l     Field 
oxygen Yellow Springs Instrument 
Model 57 
Total Filtration on glass fiber 1.0 mg.l Laboratory 
suspended filter, determination of 
solids increase in filter weight 
after drying at 103-105°C 
Volatile Loss of weight on glass fiber 1.0 mg/1 Laboratory 
suspended filter (above) upon ignition 
solids at 559°C 
Turbidity Hach model 2100 A Turbidi- 0.05 NTU Laboratory 
meter 
Conductivity Yellow Springs Instrument Nearest Field 
model 33 S-C-T Conductivity 1 mhos 
meter or Electrolytic Conduc-
tivity measuring set, model MC-l 
pH Sargent-Welch model PBL Nearest Field 
pH meter 0.1 unit 
Nitrate and Cadmium reduction method on .01 mg/1 Laboratory 
nitrite Technicon Auto-Analyzer 
Ammonia Phenate method on Technicon .01 mg/1 Laboratory 
Auto-Analyzer 
Total Digestion at 370°C, determi- 0.1 mg/1 Laboratory 
Kjeldahl nation by Technicon Auto-
nitrogen Analyzer 
Total Digestion to convert all 0.01 mg/1 Laboratory 
phosphorus phosphorus forms to ortho-
phosphate followed by deter-
mination using ascorbic acid 
reduction method using Techni-
con Auto-Analyzer 
Dissolved Field filtration followed by 0.01 mg/1 Laboratory 
phosphorus total phosphorus analysis as 
above 
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Table 3. Concluded 
Detection 
Parameter Method of analysis limit Analysis 
Metals Soft digestion with hot dilute Laboratory 
HGI-HNO3, analysis by atomic 
absorption 
Insecticides, Gas chromatography Laboratory 
herbicides 
Mercury Digestion by H2SO4 and 0.05 mg/l     Laboratory 
potassium persulfate followed 
by stannous chloride reduction, 
measured by atomic absorption 
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Data Management 
The Illinois State Water Survey was the central data repository for 
water quality, runoff, precipitation, sedimentation and erosion data. The 
great quantities of data generated by this project were reported to the 
Water Survey for compilation on the University of Illinois CYBER computer. 
In table 4 the types of raw data compiled by the Illinois State Water 
Survey are listed. 
Table 4. Summary of Data Compiled by the Water Survey 
Number 
of Report Collection 
Parameter s t a t ions period schedule Method 
Prec ip i ta t ion 5 1979-82 Continuous Belfort rain gage 
Lake water level 1 1979-82 Daily Staff gage 
Blue Creek 
water level 1 1979-82 Continuous Strip chart 
Water discharge 3 1979-82 Event H-flume and strip chart 
Water quality 9 1979-82 Daily Weighted bottle & grab 
Weekly 
Monthly 
Event Weighted bottle, grab 
and automated sampler 
Stream geometry 51 1979-80 Cross section surveys 
Streambed material 
particle size 6 1980-81 Event Grab sample 
Reservoir 
sedimentation 1974,1979 Depth sounding 
Field data 73 1979-80 Slopes, soils, and 
inventory land use assessment 
RESULTS 
Precipitation 
As shown in figure 1, there were five recording raingages used in the 
Blue Creek study. Raingage 1 was installed in December 1979, raingage 2 in 
March 1980, and raingages 3,4, and 5 in August 1980. 
The precipitation values that are used in this report are an average 
of the values for the installed raingages. An exception is the field site 
study, which used the closest raingage. The average precipitation was 
obtained by arithmetically averaging the gaged precipitation amounts in the 
study area. The daily precipitation for each individual raingage may be 
found in appendix A. 
The average precipitation for the 1980, 1981, and 1982 water years is 
presented in table 5. Also included in this table are the results from a 
NOAA (National Oceanic and Atmospheric Administration) raingage located in 
Griggsville in which the departure from the normal (the period of record) 
is presented. The departure from normal at Griggsville indicates approxi-
mately whether the monthly precipitation was above normal, below normal, or 
normal in the study area. 
1980 Water Year 
In this first year of data collection, there were 10 months of data 
collected (December 1979 through September 1980). In 5 of those months 
(May through September 1980) water quality data also were collected. Both 
the 10-month and the 5-month period were drier than normal: 14 percent and 
13 percent, respectively. December 1979 was above normal in precipitation, 
January and February 1980 were below normal, and March was a wet month. 
April through July were dry months, and the last two months of the water 
year had above normal precipitation. 
1981 Water Tear 
Precipitation was 30 percent above normal. In the period from October 
through March the amount of precipitation alternated from above to below 
normal. The next 4-month period (April-July) experienced above normal 
precipitation with the month of July having much above normal rainfall. 
The final two months of the water year were below average. The pattern of 
above and below normal precipitation for the 1981 water year was opposite 
that of the 1980 water year. 
1982 Water Year 
Precipitation 9 percent above normal was experienced. Little depar-
ture from monthly normals was observed with the exception of January, when 
there was 109 percent more precipitation than normal, mostly in the form of 
snow. 
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Table 5 . Average Monthly P r e c i p i t a t i o n for the Blue Creek Watershed, P i t t s f i e l d , I l l i n o i s 
1980 Water Year 1981 Water Year 
raingage NOAA Griggsville 
Departure 
from 
Five 
raingage NOAA Departure Griggsville from 
raingage normal 
(in.) (in.) (%) 
3.27 .09 3 
.68 -1.55 -70 
2.64 .74 39 
Five 
1982 Water 
NOAA 
Year 
Departure 
October 
November 
December 
January 
average 
(in.) 
2.71* 
.35*†† 
raingage 
(in.) 
1.52 
1.88 
2.92 
.79 
normal 
(in.) (%) 
-1.66 -52 
-.35 -16 
1.02 54 
-.85 -52 
average 
(in.) 
2.93 
.48†† 
.22†† 
.59 
1.39 
raingage 
average 
(in.) 
4.24 
2.56 
.86 
Griggsville 
raingage 
(in.) 
4.18 
2.02 
1.85 
from 
normal 
(in.) (%) 
1.00 31 
-.21 -9 
-.05 -3 February .3l*†† .80 -.80 -50 .12 1.74 
2.18 
5.65 
6.79
6.18 
16.18 
1.00 
2.03 
-1.52 -93 3.21 3.43 1.79 109 
March 
April 
May 
June 
July 
August 
September 
4.27** 
2.18** 
4.11** 
2.66** 
2.48** 
6.73 
5.19 
4.50 
2.10 
2.78 
2.57 
1.76 
5.58 
4.87 
1.68 60 
-1.77 -46 
-1.61 -37 
-1.98 -44 
-2.48 -58 
2.29 70 
1.23 34 
2.26 
5.72 
6.62 
6.47 
16.76 
2.11 
.71 
 
.14 9 
-.64 -23 
1.78 46 
2.40 55 
1.63 36 
11.94 282 
-2.29 -70 
-1.61 -44 
1.01 
2.53 
2.90 
3.80 
3.93 
5.05 
3.49 
2.53 
1.55 
3.56 
2.55 
3.57 
4.93 
5.87 
3.10 
4.28 
-.05 -3 
.74 26 
-1.32 -34 
-.82 -19 
.38 8 
1.63 38 
-.19 -6 
.64 18 Total 
May-Sept. 
30.99† 32.07 -5.28 -14 46.26 48.46 11.11 30 36.11 40.89 3.54 9 Total 21.17 17.56 -2.55 -13 
*Raingage 1 only 
**Raingages 1 and 2 only 
†10-Month Tota l 
†† Incomplete Data 
Note: "Normal" r e f e r s to the period of record 
One source of error In the measurement of precipitation was several 
periods of missing data which affected several monthly totals. Adding the 
missing daily precipitation from the NOAA raingage at Griggsville to the 
amounts recorded by raingages used in the study yields the following: 
January 1980 - 0.72 inches; February 1980 -1.11 inches; November 1980 -
0.69 inches; and December 1980 - 2.71 inches. A deficiency of precipita-
tion measurement is caused by the wind. The vertical acceleration of air 
forced upward over a gage causes an upward acceleration of the precipita-
tion about to enter and results in a deficient catch. The deficiency is 
greater for small raindrops than for large and is therefore greater for a 
light rain. The deficiency is greater for snow than rain and a larger 
deficiency occurs for "dry" snow than for "wet" snow, so the deficiency is 
inversely related to the air temperature (Linsley, Kohler, and Paulhus, 
1975). The raingages used in the study did not benefit from a wind or snow 
screen. The most inconsistent results with respect to the Griggsville 
raingage occur from December 1981 through March 1982, which were months of 
below normal temperatures. No modification of data Is presented in this 
section. 
Runoff 
Runoff was calculated for three of the stations on the Blue Creek 
watershed. Station A is situated at the downstream portion of Lake 
Pittsfield, Station B lies at the upstream end of Lake Pittsfield, and 
Station C is located on Blue Creek adjacent to the Route 107 bridge. 
Figure 1 shows the locations of these stations within the watershed. 
Station A Discharge Determination 
The discharge was determined at Station A from the lake level. A 
staff gage was located at the water treatment plant and was read daily by 
the plant personnel. The instantaneous staff gage reading was assumed to 
be a daily average since the hydrologic response of the lake is slow. The 
staff gage measurement was then converted to a height of water flowing over 
the spillway. Since the geometry of the spillway was known, a stage dis-
charge relationship was determined. From 0 to 1.889 feet of stage the 
discharge was determined by the weir equation: 
where 
Q = discharge in cfs 
C = spillway coeff icient 
L = overflow length In feet 
H = head above the spillway cres t in feet 
Above 1.889 feet the conduit, which conveys the flow from the 
spi l lway, governs the discharge and may be calculated by the equation: 
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where 
A = cross-sectional area in square feet 
g = acceleration due to gravity in f t / s e c 2 
H = head to water surface from the centerline of the culvert in feet 
Ke = entrance loss coefficient 
Hf = friction loss = 0.901 gn2 L/R1.33, where n = Manning's 
coefficient, L = length of culvert in feet, and R = hydraulic 
radius in feet 
The simultaneous solution of the weir and conduit equations can be 
accomplished by using the appropriate coefficients. These equations are 
equal when the stage is at 1.889 feet. The water level data at Lake 
Pittsfield are tabulated in appendix B. 
Station C Discharge Determination 
At Station C, the water level was monitored continuously by a Stevens 
type A strip chart recorder. A stage-discharge relationship was obtained 
by using the surveyed channel cross sections and performing a backwater 
computation through Station C, verified with field discharge measurements. 
The water surface profile calculations began at critical depth, and since 
the slope of the stream bed is subcritical, the calculations started 
downstream and worked upstream towards Station C. The stream channel 
geometry governs the flow regime so that by Station C the calculated stage 
should be reasonably close to the actual stage for a particular discharge. 
Due to the possibility of backwater from Lake Pittsfield and other factors 
the backwater computations were refined by using the results of the first 
calculation as a starting point. The resulting stage-discharge relation-
ship was then calibrated by comparing the monthly runoff at Station C 
(computed by means of the stage-discharge relationship obtained by back-
water computation) with the runoff at a USGS gaging station on Bay Creek in 
Pittsfield. Various ratios of the stage-discharge relationship were used 
until there was agreement between the monthly discharge at Station C and 
the USGS gaging station. 
Station B Discharge Determination 
There were no stage measurements made at Station B so it was necessary 
to determine discharge at this site by relating Station B to one or both of 
the other two stations, A and C. Station A may not be representative due 
to pumpage, evaporation, and direct precipitation on the lake. Therefore, 
Station B was related to Station C. The runoff at Station B was computed 
on the basis of the ratio between the two drainage areas. The discharge 
available for Station C is hourly, but average daily discharge was used to 
minimize any errors due to attenuation of flow. 
As with precipitation, no long-term data are available from this 
study. Therefore, it was necessary to obtain an outside data source, and 
the USGS Bay Creek gaging station in Pittsfield was selected due to its 
close proximity to the Blue Creek watershed. Twenty-one years (1961-1981) 
of data were used for the long-term average at the Pittsfield gaging 
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station, which has a drainage area of 39.40 square miles. It was assumed 
that the relationships obtained from the Bay Creek gaging station would be 
directly comparable since the watersheds are situated in roughly the same 
area and have similar drainage areas. 
The relationships between accumulated precipitation and runoff for the 
three stations for the 1980, 1981, and 1982 water years are presented in 
figures 4 through 6. These figures illustrate the differences between the 
precipitation and the runoff. An increase in the difference between the 
curves reflects more precipitation occurring than runoff, while a decrease 
between the curves signifies that runoff is greater than precipitation. 
Since the runoff data for Station B were determined on the basis of 
the relationship of its drainage area and that of Station C, the runoff, 
when expressed in inches, is identical. Therefore only Station C will be 
discussed along with Station A. The runoff ratio is the amount of runoff 
divided by the amount of precipitation. A runoff ratio of unity indicates 
that 100 percent of precipitation becomes runoff. The results of the 
runoff analysis will be discussed by water years. The daily runoff data 
are tabulated in appendix C. 
1980 Water Year 
In the 1980 water year, there were 10 months of stage data at Stations 
A and C (December 1979 through September 1980). The results for this 
period are presented in table 6. As with precipitation, runoff was below 
the long-term average, but while precipitation was 14 percent below normal, 
runoff was 71 percent below the long-term average. The higher decrease in 
runoff occurs because the antecedent moisture content of the soil is 
depleted, so any precipitation must first replenish the deficient soil 
moisture before any runoff will occur. The runoff ratio was 0.10 at 
Station A and 0.07 at Station C. While there were precipitation extremes 
ranging from 70 percent above to 58 percent below normal precipitation, 
runoff was below the long-term average for every month. 
The lake water level monitored at Station A is affected by several 
factors characteristic of lake hydraulics. During periods of high upstream 
runoff the lake dampens the effect of inflow and, as a result, the outflow 
over the spillway is less than the inflow for a given period of time while 
the runoff is stored across the lake surface area. The runoff is eventual-
ly drained off through the spillway, by water supply pumpage and evapora-
tion. As the lake level drops below the spillway elevation, the pumpage 
from the public water supply becomes the primary outflow. 
1981 Water Year 
In this first complete year of data collection, the precipitation was 
30 percent above normal while runoff was 72 percent above the long-term 
average. The runoff data for the 1981 water year may be seen in table 7. 
As shown in table 5, the precipitation ranged from 282 above to 93 percent 
below normal. The runoff ratios were 0.54 and 0.37 for Stations A and B. 
The high runoff ratio is due to the fact that when the ground is saturated, 
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Figure 4. Accumulated precipitation and runoff in the 1980 water year 
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Figure 5. Accumulated precipitation and runoff in the 1981 water year 
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Figure 6. Accumulated precipitation and runoff in the 1982 water year 
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Table 6. Runoff Data for the 1980 Water Year, 
Blue Creek Watershed, Pittsfield, Illinois 
*N0AA Griggsville raingage data 
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Bay Creek 
Departi 
Station A Station B Station C 21 yr from 
Precip. Runoff Runoff Runoff Runoff Runoff Runoff Runoff avg. avg?? 
(in.) (in.) ratio (in.) ratio (in.) ratio (in.) (in.) (%) 
October 
November 
December 2.71 0 0 .06 .02 .06 .02 .03 -.50 -94 
January .79* 0 0 .05 .06 .05 .06 .01 -.60 -98 
February .80* 0 0 .19 .24 .19 .24 .14 -.55 -80 
March 4.27 .24 .06 .34 .08 .34 .08 .46 -.93 -67 
April 2.18 1.11 .51 .38 .17 .38 .17 .55 -1.08 -66 
May 4.11 .27 .06 .25 .06 .25 .06 .21 -1.61 -88 
June 2.66 .63 .24 .42 .16 .42 .16 .35 -.37           -51 
July 2.48 0 0 .02 .01 .02 .01 .06 -1.28 -96 
August 6.73 .21 .03 .17 .02 .17 .02 .36 -.20     -36 
September 5.19 .62 .12 .49 .09 .49 .09 .80 -.02 -2 
Total 31.92 3.08 .10 2.37 .07 2.37 .07 2.97 -7.14              -71 
May-Sept. 
Total 21.17 1.73 .08 1.35 .06 1.35 .06 1.78 -3.48 -66 
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Table 7. Runoff Data for the 1981 Water Year, 
Blue Creek Watershed, P i t t s f i e l d , I l l i n o i s 
Bay Creek 
Departure 
Station A Station B Station C 21 yr from 
Precip. Runoff Runoff Runoff Runoff Runoff Runoff Runoff avg. avg. 
(in.) (in.) ratio (in.) ratio (in.) ratio (in.) (in.) (%) 
October 2.93 .13 .04 .28 .10 .28 .10 .13 -.36 -73 
November .68* 0 0 .03 .04 .03 .04 .03 -.27 -90 
December 2.64* .11 .04 .16 .06 .16 .06 .18 -.35 -66 
January .59 0 0 .03 .05 .03 .05 .05 -.56 -92 
February 1.39 .32 .23 .17 .12 .17 .12 .26 -.43 -62 
March 2.26 1.18 .52 .11 .05 .11 .05 .21 -1.18 -85 
April 5.72 3.05 .53 1.00 .17 1.00 .17 1.11 -.52 -32 
May 6.62 4.36 .66 2.32 .35 2.32 .35 3.72 1.90 104 
June 6.47 3.96 .61 2.30 .36 2.30 .36 .67 -.05 -7 
July 16.76 10.03 .60 11.28 .67 11.28 .67 12.20 10.86 810 
August 2.11 2.39 1.13 .23 .11 .23 .11 .15 -.41 -73 
September .71 .91 1.23 .13 .18 .13 .18 .09 -.73 -89 
Total 48.88 26.44 .54 18.04 .37 18.04 .37 18.80 7.90 72 
*N0AA Griggsville raingage data 
the precipitation does not have to satisfy the infiltration component 
before runoff may occur. The runoff for August and September at Station A 
reveals that runoff exceeded precipitation. This occurs because the lake 
stored the runoff from previous months. Above 1.889 feet of stage over the 
spillway the discharge is governed by the conduit, and the discharge is 
relatively constant with an increase in stage. The subsurface flow is 
assumed not to contribute to the discharge at Station A since the sub-
surface flow takes longer to travel than does surface runoff. The runoff 
at Stations A and C was high for the month of July. From 1981 records for 
the Pittsfield gaging station on Bay Creek, it appears that the entire 
water year except for the months of May and July were below the long-term 
average. 
1982 Water Year 
This was the last year of data collection. It was an average year 
with precipitation 9 percent above normal and the runoff 16 percent below 
normal. The precipitation was not extreme, varying under 40 percent from 
normal except for the month of January. The runoff data for the 1982 water 
year are presented in table 8. The runoff ratio was 0.21 for Station A and 
0.30 for Station C. The great amount of precipitation in January and the 
high runoff ratio for February are notable exceptions to the average 1982 
water year. The January precipitation was snow which melted in February, 
resulting in days of high runoff with no precipitation. The runoff began 
as the day warmed, peaked in the mid-afternoon, and then decreased in the 
evening. The high runoff ratio is also due, in part, to the fact that the 
ground was frozen so that infiltration was minimal. 
Suspended Sediment Load 
Suspended sediment samples were collected at Stations A, B, and C on a 
regular basis. The sampling frequency at Stations B and C was daily, and 
at Station A the frequency was three times a week (Monday, Wednesday, and 
Friday). In addition, Station C was sampled at least once during an event. 
The suspended sediment samples were then sent to a laboratory for analysis. 
The analysis provided the suspended sediment concentration which was 
expressed in milligrams per liter (mg/l). To relate the suspended sediment 
concentration to the suspended sediment load, the following equation was 
used: 
where 
Qs = suspended sediment load in tons per day 
Cs = suspended sediment concentration in mg/1 
Qw = flow rate in cfs 
The discharge data that were available for stations A and B were daily 
averages. Since both sites were on the lake it was assumed that the 
instantaneous suspended sediment concentration was representative of the 
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Table 8. Runoff Data for the 1982 Water Year, 
Blue Creek Watershed, Pittsfield, Illinois 
*NOAA Griggsville raingage data 
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Bay Creek 
Departure 
Station A Station B Station C 21 yr from 
Precip. Runoff Runoff Runoff Runoff Runoff Runoff Runoff avg. avg. 
(in.) (in.) ratio (in.) ratio (in.) ratio (in.) (in.) (%) 
October 4.24 1.33 .31 1.11 .26 1.11 .26 .25 -.24 -49 
November 2.56 1.46 .57 .24 .09 .24 .09 .26 -.04 -13 
December 1.35* .73 .39 .19 .10 .19 .10 .18 -.35 -66 
January 3.43* 0 0 2.38 .69 2.38 .69 .74 .13 21 
February 1.55* 0 0 4.04 2.61 4.04 2.61 1.56 .87 126 
March 3.56* 1.33 .37 1.66 .47 1.66 .47 1.24 -.15 -11 
April 2.90 1.34 .46 .77 .26 .77 .26 .88 -.75 -46 
May 3.80 .91 .24 .85 .22 .85 .22 .62 -1.20 -66 
June 3.93 1.66 .42 1.41 .36 1.41 .36 2.18 1.46 203 
July 5.05 1.04 .20 1.23 .24 1.23 .24 1.07 -.27 -20 
August 3.49 .09 .02 .25 .07 .25 .07 0.10 -.46 -82 
September 2.53 .34 .13 .30 .12 .30 .12 .12 -.70 -85 
Total 38.89 10.23 .21 14.43 .30 14.43 .30 9.20 -1.70 -16 
entire day. The suspended sediment load was determined from both a daily 
suspended sediment concentration and an average daily discharge. Missing 
suspended sediment concentrations were interpolated linearly from the data 
immediately prior to and following the missing data. When multiple daily 
suspended sediment concentration measurements occurred they were weighted 
and then averaged so that a representative daily suspended sediment concen-
tration was obtained. This value was used in conjunction with the average 
daily discharge to calculate the daily suspended sediment load. 
The municipal water treatment plant draws lake water and in so doing 
draws off a portion of the suspended sediment. Prior to 1978 the filtered 
sediment was allowed to enter the lake. In 1978 the water company had 
settling ponds installed for the backwash water from the filters which is 
comprised in part of suspended sediment. Therefore, suspended sediment 
removed at the water treatment plant will not reenter the lake. The 
monthly suspended sediment load at the water treatment plant was estimated 
by averaging the suspended sediment concentration at Station A and using 
the monthly water pumpage. 
On days when only one suspended sediment concentration measurement was 
taken at Station C, it was used in conjunction with the average daily 
discharge to calculate the daily suspended sediment load. Days with 
multiple suspended sediment concentration measurements required a modified 
methodology. These days were divided into time periods for which suspended 
sediment loads were calculated. The procedure is illustrated in figure 7. 
The procedure to determine the load for the first period was to fix the 
suspended sediment concentration at the previous day's load (measurement 1 
in figure 7) until the first of the multiple concentration measurements. 
The discharge throughout this first subdaily period was assumed to be a 
constant value based on the 0100 hour reading. Suspended sediment load 
calculation for the second subdaily period was determined from the sus-
pended sediment concentration at the beginning of the multiple measure-
ments (measurement 2) used with the instantaneous discharge at the time the 
sample was taken. The time interval began at the first of the multiple 
concentration measurements, 2, and ended at the midpoint to the next 
concentration measurement, 3. Subsequent loads were calculated on the 
basis of the concentration measurements multiplied by the instantaneous 
discharge at the time of measurement. The time intervals are delineated by 
the chronological midpoint between the previous and following concentration 
measurements. This procedure was continued until the end of the day or 
into the next day if the sampling was continued. The falling limb of the 
suspended sediment concentration is quite short with respect to the stream-
flow hydrograph so any errors should be minimal at the end of sampling. 
During an event the suspended sediment concentrations fluctuate 
rapidly. Therefore, it was necessary to use supplemental data to alleviate 
any gaps in the actual measurements. When the time between measurements 
exceeded one hour, a supplemental concentration was inserted. The supple-
mental suspended sediment concentration was developed by computing the 
suspended sediment loads for all the available measurements. A regression 
was then performed on the calculated load and the corresponding discharge, 
and a regression equation was obtained which related the two quantities. 
With the discharge known, the supplemental suspended sediment load was 
calculated from the regression equation. Given both the load and dis-
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Figure 7. Daily suspended sediment load calculation method 
based on multiple samples 
charge, the supplemental suspended sediment concentration was calculated 
for the break in sampling and placed in a data file. A computer program 
was then run which recomputed the suspended sediment load. The falling 
limbs of the suspended sediment concentrations were supplemented in the 
same manner but at a spacing of every two hours until the end of the event. 
The sediment loads were weighted and summed to provide an average daily 
sediment load. The sediment load data are tabulated in appendix C. 
Definition of an Event 
In the previous discussion the concept of an event was mentioned. An 
event is defined here as precipitation of 0.50 inches or more, or runoff of 
0.10 inches or more, at Station C. The first criterion yielded 61 events, 
and the second yielded 52 events. When both criteria were applied, 83 
events could be counted. The amounts of precipitation and runoff that were 
used were a daily average. The dates of the events as well as their 
magnitudes may be seen in table 9. 
The amount of runoff at Station C is for one day. Since no hourly 
hydrographs were available for Stations A and B, an event defined by 
Station C was used for Stations A and B also. There is some inconsistency 
in this method since the streamflow hydrograph is attenuated as it moves 
downstream. Station A is located on a regulated lake which was designed to 
store floodwater. The concept of an event may be inappropriate but never-
theless gives an indication of what is happening at Station A. 
At Station B, which is located at the upstream end of the lake, the 
peak discharges tend to be greater than those of Station C due to the 
larger drainage area of Station B. However at Station A, which has a 
greater drainage area than that of Station B, peak discharges are less than 
those of Station B because Station A is located at an outlet of an 
impounded reservoir. Also at Station B, the coarser suspended sediment 
particles have a better chance to settle out. As a result, the suspended 
sediment concentrations and loads are less than those of Station C. The 
suspended sediment concentrations at Station A are relatively low because 
the long retention time in the lake allows much of the suspended sediment 
to settle. 
1980 Water Year 
Suspended sediment concentration data collection began in May 1980, so 
discussion of the suspended sediment load for the 1980 water year will 
commence with that date. Figures 8 through 10 present daily data, and 
tables 10 through 12 present monthly data for the 1980 water year at 
Stations A, B, and C. Table 13 presents data for the water treatment 
plant. 
There were 13 events during the 5 months of the 1980 water year, or 
8.5 percent of the time. At Station A 21 percent of the runoff and 23 
percent of the suspended sediment load occurred during events, while at 
Station B 78 percent of the runoff and 97 percent of the suspended sediment 
load took place during events. At Station C 78 percent of the runoff and 
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Table 9. Events for the 1980, 1981, and 1982 Water Years 
* Observed field event, streamflow sampled at Station C for water quality 
** Runoff event > .40 inch 
† Precipitation event > .50 inch 
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1980 Water Year 1981 Water Year 1982 Water Year 
Runoff Precip. Runoff Precip. Runoff Precip. 
Date (in.) (in.) Date (in.) (in.) Date (in.) (in.) 
5/12* .00 .57† 10/17 .25** 1.58† 10/5* .56** 1.52† 5/17* .15** 1.65† 10/27 .00 .72† 10/14 .02 .59† 
5/23 .01 .76† 3/4* .02 1.06† 10/17* .33** 1.13† 6/1* .22** 1.05† 3/29 .01 1.01† 1/20 .20** .28 
6/4* .10** .53† 4/11* .20** 2.03† 1/23 .22** 0 7/21 0 1.16† 4/12 .11** .94† 1/29 .24** .98† 
8/4* 0 .89† 4/13* .41** .97† 1/30* 1.18** .41 
8/15* .01 1.03† 4/14 .12** .01 1/31 .26** .14 
8/16 .12** 1.72† 4/19 .02 .67† 2/1 .11** 0 9/1 .00 .88† 4/22 .04 .57† 2/15 .27** 0 
9/4* .00 .84† 5/9* .00 .51† 2/16 1.04** .31 
9/5* .21** 1.14† 5/10* .22** 1.76† 2/17* .47** .04 
9/16* .24** 1.45† 5/17 .01 .96† 2/18 .27** .59† 
13 events 5/18* 1.82** 2.32† 2/19* .54** 0 
6/15* .20** 1.14† 2/20 .72** 0 
6/19 .00 .70† 2/21 .26** 0 
6/21* .55** 1.58† 2/22 .12** 0 
6/24* .89** 1.81† 2/23 .10** 0 
6/25* .98** .46 3/3 .05 .53† 
7/4* 3.52** 4.95† 3/16 .15** .18 
7/5 .35** 0 3/18 .10** 0 
7/19 .87** 2.71† 3/19 .62** 0 
7/23* .23** 1.14† 3/20 .11** 0 
7/25 .70** 2.33† 4/2 .02 .65† 
7/26 2.88** 2.65† 4/16 .06 .69† 
7/27 1.72** 1.73† 5/21* .34** 1.27† 
7/28 .63** .06 5/26 .08 .6l† 
8/31 .01 .63† 5/27 .07 .50† 
28 events 6/7* .06 .5l† 
6/8* 
6/9* 
7/2 
7/3* 
7/18 
7/19 
7/26* 
7/27* 
8/7 
8/26 
8/31* 
9/13 
9/17 
.26** 
.74** 
.05 
.25** 
.04 
.09 
1.31** 
.27** 
.02 
.02 
.09 
.02 
.04 
42 events 
1.32† 
.81† 
.63† 
1.33† 
.49† 
.68† 
1.68† 
0 
.67† 
.7l† 
.88† 
.69† 
.80† 
Figure 8. Precipitation, runoff, and suspended sediment loads 
at Station A in the 1980 water year 
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Figure 9. Precipitation, runoff, and suspended sediment loads 
at Station B in the 1980 water year 
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Figure 10. Precipitation, runoff, and suspended sediment loads 
at Station C in the 1980 water year 
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Table 10. Event and Nonevent Suspended Sediment Load 
and Runoff Data for Station A 
1980 Water Year 
Blue Creek Watershed, Pittsfield, Illinois 
Runoff (cfs/day) Suspended sediment load (tons) 
Event Nonevent Total Event Nonevent Total 
May 8.9 70.6 79.5 0.20 2.48 2.68 
June 61.2 129. 190. 2.86 5.90 8.76 
July 0.0 0.0 0.0 0.00 0.00 0.00 
August 0.0 63.7 63.7 0.00 1.22 1.22 
September 40.1 147. 187. 1.14 4.29 5.43 
Total 110. 410. 520. 4.20 13.9 18.1 
Maximum 61.2 129. 190. 2.86 5.90 8.76 
Minimum 0.0 0.0 0.0 0.00 0.00 0.00 
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Table 11. Event and Nonevent Suspended Sediment Load 
and Runoff Data for Station B 
1980 Water Year 
Blue Creek Watershed, Pittsfield, Illinois 
Runoff (cfs/day) Suspended sediment load (tons) 
Event Nonevent Total Event Nonevent Total 
May 33.0 19.1 52.1 23.0 8.41 31.4 
June 65.5 22.2 87.7 609. 13.1 622. 
July 0.0 4.3 4.3 0.00 1.23 1.23 
August 27.0 8.2 35.2 56.2 1.68 57.9 
September 94.9 7.6 102. 56.5 1.36 57.9 
Total 220. 61.4 281. 745. 25.8 770. 
Maximum 94.9 22.2 102. 609. 13.1 622. 
Minimum 0.0 4.3 4.3 0.00 1.23 1.23 
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Table 12. Event and Nonevent Suspended Sediment Load 
and Runoff Data for Station C 
1980 Water Year 
Blue Creek. Watershed, Pittsfield, Illinois 
Runoff (cfs/day) Suspended sediment load (tons) 
Month Event Nonevent Total Event Nonevent Total 
May 22.2 13.1 35.3 10.4 7.09 17.5 
June 44.1 15.0 59.1 2020. 172. 2190. 
July 0.0 3.1 3.1 0.00 0.57 0.57 
August 18.2 5.6 23.8 165. 3.96 169. 
September 64.0 4.9 68.9 503. 2.87 506. 
Total 148. 41.7 190. 2700. 186. 2880. 
Maximum 64.0 15.0 68.9 2020. 172. 2190. 
Minimum 0.0 3.1 3.1 0.00 0.57 0.57 
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Table 13. Pumpage and Suspended Sediment Load for 
Che Water Treatment Plant 
1980 Water Year 
Blue Creek Watershed, Pittsfield, Illinois 
Suspended 
Pumpage Suspended sediment sediment load 
(mgd) (cfs/day) concentration (mg/l) (tons) 
May 13.8 21.5 14 0.81 
June 15.9 24.7 13 0.86 
July 17.2 26.6 10 0.72 
August 14.6 22.7 6 0.37 
September 12.2 18.9 10 0.51 
Total 73.9 114.4 3.27 
Maximum 17.2 26.6 14 0.86 
Minimum 12.2 18.9 6 0.37 
94 percent of the suspended sediment load occurred during events. These 
figures clearly demonstrate the dependence of the suspended sediment load 
on precipitation and runoff events. The daily maximum suspended sediment 
load occurred on June 1 although the daily maximum runoff occurred in 
September. This is due to the fact that the established land cover was 
prominent in September, and in June the lack of established cover and the 
tilled soil leave the soil susceptible to dislodging due to rain impaction. 
At Station C 56 percent of the yearly suspended sediment load occurred in 
one day (June 1), while 69 percent occurred at Station B and 9 percent 
occurred at Station A on the same day. The water treatment plant removed 
approximately 18 percent (3.27 tons) of what was calculated for Station A. 
There are six defined peaks for runoff and five for the suspended 
sediment load at Station C for the 1980 water year, as depicted in 
figure 10. Generally a high suspended sediment load is expected with the 
first large precipitation and runoff which flushes sediment deposited 
previously during the low flows of autumn and winter. The first recorded 
peak discharge did not produce a high suspended sediment load. This is 
possibly due to the flushing occurring before May 1 when the data collec-
tion began. The next peaks of both runoff and sediment load are con-
current. They do not result from a large precipitation event but rather 
from several medium events. The annual suspended sediment load peak occurs 
during a time when the crops are young. The next runoff events are large 
but have small suspended sediment loads due to the ground cover being 
established. The maximum daily precipitation may not cause the maximum 
runoff and/or suspended sediment load. Runoff potential is increased when 
there is little vegetation and evapotranspiration and when the ground is 
frozen with minimum infiltration. Similarly, maximum suspended sediment 
movement should occur when there is minimum vegetation to protect soil from 
the raindrops' impact. 
The results for Station B are roughly similar to those for Station C. 
As seen in figure 9, there are four peaks of suspended sediment load which 
are approximately one-third the size of those at Station C. The daily 
maximum runoff is approximately 50 percent greater than that recorded at 
Station C. 
Since Station A is located at the outlet of the lake, both the 
suspended sediment load and runoff are reduced. As shown in figure 8, 
major precipitation events caused high runoff and suspended sediment load. 
None of the daily maximums occur simultaneously. The daily maximum sus-
pended sediment load occurs during planting. The large runoff events 
occur later in the year when vegetation covers the ground and protects it 
from the raindrops' impact. 
1981 Water Year 
There were 28 events, which made up 7.7 percent of the 1981 water 
year. Forty-seven percent of the suspended sediment load at Station A 
occurred during these events; 98 percent at Station B occurred then; and 98 
percent at Station C occurred during the events. Tables 14 through 16 
present event and nonevent data, while table 17 presents data for the water 
treatment plant. Figures 11 through 13 present daily data. 
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Table 14. Event and Nonevent Suspended Sediment Load 
and Runoff Data for Station A 
1981 Water Year 
Blue Creek Watershed, Pittsfield, Illinois 
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Runoff (cfs/day) Suspended sediment load (tons) 
Event Nonevent Total Event Nonevent Total 
October 13.9 26.2 40.1 0.52 0.99 1.51 
November 0.0 0.1 0.1 0.00 0.00 0.00 
December 0.0 34.0 34.0 0.00 1.15 1.15 
January 0.0 0.0 0.0 0.00 0.00 0.00 
February 0.0 84.8 94.8 0.00 2.42 2.42 
March 24.8 329. 354. 0.53 8.18 8.71 
April 378. 537. 915. 34.8 79.1 114. 
May 258. 1050. 1310. 91.4 109. 200. 
June 372. 817. 1190. 32.6 60.9 93.5 
July 1200. 1800. 3000. 239. 148. 387. 
August 13.3 703. 716. 0.32 31.3 31.6 
September 0.0 274. 274. 0.00 11.4 11.4 
Total 2260. 5670. 7930. 399. 452. 851. 
Maximum 1200. 1800. 3000. 239. 148. 387. 
Minimum 0.0 0.0 0.0 0.0 0.0 0.0 
Table 15. Event and Nonevent Suspended Sediment Load 
and Runoff Data for Station B 
1981 Water Year 
Blue Creek. Watershed, Pittsfield, Illinois 
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Runoff (cfs/day) Suspended sediment load (tons) 
Event Nonevent Total Event Nonevent Total 
October 52.9 6.6 59.5 6.13 0.71 6.84 
November 0.0 5.5 5.5 0.00 0.55 0.55 
December 0.0 32.9 32.9 0.00 48.1 48.1 
January 0.0 5.5 5.5 0.00 0.15 0.15 
February 0.0 35.5 35.5 0.00 2.66 2.66 
March 7.4 16.3 23.7 1.35 3.72 5.07 
April 188. 20.5 208. 198. 17.7 216. 
May 426. 54.2 480. 1400. 16.5 1420. 
June 441. 35.0 476. 2020. 31.9 2050. 
July 2260. 78.1 2340. 4720. 35.8 4760. 
August 1.8 46.1 47.9 0.21 10.1 10.3 
September 0.0 27.7 27.7 0.00 3.55 3.55 
Total 3380. 364. 3740. 8350. 171. 8520. 
Maximum 2260. 78.1 2340. 4720. 48.1 4760. 
Minimum 0.0 5.5 5.5 0.00 0.15 0.15 
Table 16. Event and Nonevent Suspended Sediment Load 
and Runoff Data for Station C 
1981 Water Year 
Blue Creek Watershed, Pittsfield, Illinois 
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Runoff (cfs/day) Suspended sediment load (tons) 
Event Nonevent Total Event Nonevent Total 
October 35.7 4.2 39.9 1.76 0.27 2.03 
November 0.0 4.1 4.1 0.00 0.09 0.09 
December 0.0 21.9 21.9 0.00 30.1 30.1 
January 0.0 4.1 4.1 0.00 0.29 0.29 
February 0.0 24.1 24.1 0.00 13.5 13.5 
March 5.0 10.7 15.7 17.4 8.49 25.9 
April 126. 13.7 140. 2050. 2.70 2050. 
May 287. 36.7 324. 2540. 18.9 2560. 
June 297. 23.6 321. 5710. 153. 5860 
July 1520. 52.6 1570. 7310. 11.4 7320. 
August 1.2 31.1 32.3 0.00 4.72 4.72 
September 0.0 18.6 18.6 0.00 2.17 2.17 
Total 2270. 245. 2520. 17600. 246. 17900. 
Maximum 1520. 52.6 1570. 7310. 153. 7320. 
Minimum 0.0 4.1 4.1 0.00 0.09 0.09 
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Table 17. Pumpage and Suspended Sediment Load for 
the Water Treatment Plant 
1981 Water Year 
Blue Creek Watershed, Pittsfield, Illinois 
Suspended 
Pumpage Suspended sediment sediment load 
(mgd) (cfs/day) concentration (rag/1) (tons) 
October 12,4 19.2 13 0.67 
November 11,7 1.8.2 11 0.54 
December 12,1 18.8 8 0.40 
January 11,6 18.0 5 0.24 
February 11,5 17.8 7 0.34 
March 12,2 18.9 10 0.51 
April 12,6 19.6 31 1.64 
May 12,5 21.0 36 2.04 
June 14,4 22.3 24 1.44 
July 15,7 24.3 47 3.08 
August 15,2 23.6 14 0.89 
September 12,5 19.5 16 0.84 
Total 155,9 241.2 - 12.63 
Maximum 15,7 24.3 47 3.08 
Minimum 11,5 17.8 5 0.24 
Figure 11. Precipitation, runoff, and suspended sediment loads 
at Station A in the 1981 water year 
Figure 12. Precipitation, runoff, and suspended sediment loads 
at Station B in the 1981 water year 
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Figure 13. Precipitation, runoff, and suspended sediment loads 
at Station C in the 1981 water year 
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The maximum daily suspended sediment load occurred on July 4 at 
Stations B and C and on July 5 at Statio n A. During this event, 38 percent 
of the yearly suspended sediment load was transported at Station C, while 
12 percent and 45 percent were transported at Stations A and B, respec-
tively. Also on July 4 the maximum daily precipitation and runoff 
occurred. The precipitation was heavy from April through July as was the 
runoff. Most of the suspended sediment load at Station C corresponded to 
high precipitation periods. It was assumed that the July 4 event dislodged 
most of the loose sediment, and even though there was a great deal of 
rainfall and runoff at the end of July, little suspended sediment was 
transported. The water treatment plant removed 12.63 tons of suspended 
sediment or 1 percent of the suspended sediment concentration observed at 
Station A in the 1981 water year. 
Figure 13 shows that there were three large runoff peaks and six large 
suspended sediment load peaks at Station C. The maximum daily suspended 
sediment load in 1981 was over three times the 1980 value. The first large 
suspended sediment event came in response to a medium rain and a small . 
amount of runoff and was probably caused by the removal of the small 
particles that had settled in the low autumn and winter flows. The first 
large runoff has a predictable large suspended sediment load. The next 
several runoff events correspond to larger suspended sediment loads. After 
the peak runoff and suspended sediment loads on July 4, no large suspended 
sediment loads follow. This is probably because the ground cover was 
established and the large July 4 event flushed the sediment out of the 
system. 
The suspended sediment loads at Station B were similar to those at 
Station C. There were four defined peaks, as shown in figure 12. The 
first runoff did not cause a suspended sediment event because the suspended 
sediment settled before it reached Station B. 
At Station A the daily maximum precipitation, runoff, and suspended 
sediment load do not occur simultaneously due to the delay of the watershed 
response, as shown in figure 11. There are seven runoff peaks and four 
suspended sediment load peaks. The first peak of the suspended sediment 
load (April 15) results from the flushing caused by a medium-sized runoff. 
1982 Water year 
The 1982 water year had 42 events which covered 11.5 percent of the 
water year. The number of events was high due to the fact that in January 
and February the precipitation occurred in the form of snow and contributed 
to a runoff event later when the snow melted. In terms of sediment loads, 
these 42 events contributed 18 percent at Station A, 92 percent at 
Station B, and 97 percent at Station C. At Station C, 18 percent of the 
annual suspended sediment load was transported in one day (June 19), while 
34 percent at Station B and 8 percent at Station A were transported on that 
day. The water treatment plant removed 8.23 tons of suspended sediment or 
6 percent of the annual removal calculated at Station A. Tables 18 
through 20 present event and nonevent data while table 21 presents data for 
the water treatment plant. Figures 14 through 16 present daily data. In 
this water year, daily precipitation was quite uniform and there was a 
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Table 18. Event and Nonevent Suspended Sediment Load 
and Runoff Data for Station A 
1982 Water Year 
Blue Creek. Watershed, Pittsfield, Illinois 
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Runoff ( c f s / d a y ) Suspended sediment load ( t o n s ) 
Event Nonevent To ta l Event Nonevent T o t a l 
October 39.1 360. 399. 2 .53 18.5 21.0 
November 0.0 437. 437. 0 .00 17.3 17.3 
December 0.0 218. 218 . 0 .00 6.86 6.86 
J a n u a r y 0.0 0.0 0.0 0.00 0.00 0.00 
Feb rua ry 0.0 94.9 94.9 0.00 0.80 0.80 
March 129. 270. 399. 4 .11 11.2 15.3 
A p r i l 24.2 376. 400. 1.37 15.2 16.6 
May 60.0 214. 274. 0 .88 10.3 11.2 
June 137. 362. 499 . 11.4 16.5 27.9 
J u l y 91.8 220. 312. 1.95 5.52 7.47 
August 0.9 25.0 25.9 0.02 0.61 0.63 
September 5.8 95.1 101 . 0.07 2.59 2.66 
T o t a l 488. 2670. 3160. 23 .3 105. 128. 
Maximum 137. 437. 499 . 11.4 18.5 27.9 
Minimum 0.0 0.0 0.0 0.00 0.00 0.00 
Table 19. Event and Nonevent Suspended Sediment Load 
and Runoff Data for Station B 
1982 Water Year 
Blue Creek Watershed, Pittsfield, Illinois 
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Runoff (cfs/day) Suspended sediment load (tons) 
Event Nonevent Total Event Nonevent Total 
October 191. 40.1 231. 1140. 79.6 1220. 
November 0.0 50.9 50.9 0.00 7.58 7.58 
December 0.0 39.8 39.8 0.00 1.79 1.79 
January 437. 52.6 490. 11.8 1.42 13.2 
February 810. 28.8 839. 21.8 0.79 22.6 
March 214. 130. 344. 158. 22.7 181. 
April 17.5 143. 160. 4.43 20.5 24.9 
May 104. 72.4 176. 174. 44.5 218. 
June 219. 43.4 292. 1270. 24.8 1290. 
July 211. 43.1 254. 567. 47.1 614. 
August 25.7 26.5 52.2 3.94 4.19 8.13 
September 12.7 49.3 62.0 1.98 20.5 22.5 
Total 2240. 750. 2990. 3350. 275. 3620. 
Maximum 810. 143. 839. 1270. 79.6 1290. 
Minimum 0.0 26.5 39.8 0.00 0.79 0.00 
Table 20. Event and Nonevent Suspended Sediment Load 
and Runoff Data for Station C 
1982 Water Year 
Blue Creek Watershed, Pittsfield, Illinois 
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Runoff (cfs/day) Suspended sediment load (tons) 
Event Nonevent Total Event Nonevent Total 
October 128. 27.1 155. 1350. 11.8 1360. 
November 0.0 34.0 34.0 0.00 13.0 13.0 
December 0.0 26.6 26.6 0.00 5.15 5.15 
January 294. 35.7 330. 396. 15.2 411. 
February 546. 19.4 565. 1060. 5.99 1070. 
March 145. 87.8 233. 166. 23.7 190. 
April 11.8 96.3 108. 0.63 7.12 7.77 
May 69.9 48.9 119. 550. 23.1 573. 
June 148. 49.4 197. 1300. 18.2 1320. 
July 142. 28.9 171. 866. 5.76 872. 
August 17.3 17.6 34.9 67.6 1.17 68.8 
September 8.6 33.2 41.8 1.51 19.7 21.2 
Total 1510. 505. 2020. 5760. 150. 5910. 
Maximum 546. 96.3 565. 1350. 23.7 1360. 
Minimum 0.0 17.6 26.6 0.00 1.17 5.15 
Table 21. Pumpage and Suspended Sediment Load for 
the Water Treatment Plant 
1982 Water Year 
Blue Creek Watershed, Pittsfield, Illinois 
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Suspended 
Pumpage Suspended sediment sediment load 
(mgd) (cfs/day) concentration (mg/1) (tons) 
October 12.1 18.8 20 1.01 
November 11.6 18.0 15 0.73 
December 12.4 19.2 11 0.57 
January 12.4 19.3 5 0.26 
February 11.1 17.3 5 0.23 
March 12.1 18.8 15 0.76 
April 11.9 18.5 15 0.75 
May 14.4 22.3 19 1.14 
June 15.5 24.1 14 0.91 
July 16.2 25.1 10 0.68 
August 15.1 23.4 9 0.57 
September 13.6 21.0 11 0.62 
Total 159.0 245.8 - 8.23 
Maximum 16.2 25.1 20 1.14 
Minimum 11.1 17.3 5 0.23 
Figure 14. Precipitation, runoff, and suspended sediment loads 
at Station A in the 1982 water year 
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Figure 15. Precipitation, runoff, and suspended sediment loads 
at Station B in the 1982 water year 
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Figure 16. Precipitation, runoff, and suspended sediment loads 
at Station C in the 1982 water year 
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significant amount of suspended sediment transported in January and 
February, a much higher amount than that of the 1981 water year. 
Figure 16 shows the relationship of precipitation, runoff, and sedi-
ment load at Station C. There are ten runoff peaks and nine suspended 
sediment load peaks. Two suspended sediment load peaks occur at the 
beginning of the water year as a result of above average precipitation and 
average runoff. There was a great deal of runoff during the winter derived 
from the melting of the snowfall. The suspended sediment load is quite 
high for this time of year due to the high runoff. Again, the maximum 
suspended sediment occurred in early June when the vegetative cover is 
minimal. The high suspended sediment loads after the peak came from a 
small amount of runoff but a high amount of precipitation. 
As seen in figure 15, there is little resemblance between Stations B 
and C. A comparison of the magnitude of the first two runoff and suspended 
sediment load events shows that the peak magnitudes are not in proportion. 
This is probably because the suspended sediment from the first event was 
deposited upstream of Station B, and the second event resuspended the 
sediment transported through Station B. There were three peaks during the 
water year. 
The suspended sediment load for Station A may be seen in figure 14. 
One major peak of the daily suspended sediment load occurred on June 9. 
The lake's influence has dampened the suspended sediment load from 
Station C to Station A. The runoff at Station A is quite constant and the 
peaks of the runoff and suspended sediment load are not readily discern-
ible. 
Relationship Between Suspended Sediment and Runoff 
Figure 17 is a plot of runoff versus sediment load for Stations A, B, 
and C. The points are divided into event and nonevent. The relationship 
between the runoff and the suspended sediment load was developed and a 
power function regression formula was used. The regression line plots 
straight with logarithmic scales. The equation of the regression line has 
the form y = axb where y is the suspended sediment load, Qs; x is the 
runoff, Qw; "a" is the y-intercept; and "b" is the slope. The regression 
coefficients "a" and "b" are determined from the regression equation. A 
known runoff could be used in the regression equation to obtain the sus-
pended sediment load. The correlation coefficient expresses the degree of 
correlation between two variables. The closer to unity, the stronger the 
relationship. Though there is some scatter, the relationships for all 
three stations are good. Deviations occur because of phenomena such as the 
first flush of suspended sediment in spring, and ground cover which 
influences the erodibility of the soil. Station A has better correlation 
than the other two stations because the lake dampens both the runoff and 
suspended sediment concentration, which tends to average the outlying 
points towards a mean value. Station B has the worst correlation due to 
the fact that there is little dampening of the runoff, and more dampening 
of the suspended sediment concentrations occurs which creates an imbalance 
between the two variables. 
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Figure 17. Relationships between daily discharge 
and suspended sediment loads at Stations A, B, and C 
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Figure 18 represents the time distribution and the magnitude of sus-
pended sediment concentration, Cs; runoff, Qw; and suspended sediment 
load, Qs; for the June 1, 1980 event. The sediment concentration reaches 
a maximum before either the runoff or the suspended sediment load. The 
initial surge of flow apparently flushes out or displaces the sediment 
which was deposited since the last event. The peak of the suspended 
sediment load occurs as the discharge is at a maximum and its concentration 
remains high. The suspended sediment concentration fluctuates rapidly, 
dropping from 76,000 to 37,000 mg/1 in ten minutes. The discharge is much 
more constant. The rapid fluctuations in the suspended sediment concentra-
tion demonstrate the need for intensive sampling throughout an event. 
The suspended sediment load is dependent on a number of factors such 
as rainfall amount, rainfall intensity, antecedent moisture, ground cover, 
soil conservation practices, land slope, and soil type. The suspended 
sediment load has a good correlation with runoff in this watershed. 
The annual total suspended loads at four locations in the watershed 
are summarized in table 22. Station A, which is located at the spillway of 
the reservoir (as shown in figure 1), shows a relatively insignificant 
sediment load passing through the spillway. Station B is located at the 
upstream end of the reservoir, as shown in figure 1. The 3-year average of 
annual suspended sediment load at Station B was computed as 5,342 tons. 
The average annual suspended sediment load at Station C was computed as 
11,044 tons during the 3-year period. The reason that Station B has less 
annual sediment load is that the lower suspended sediment concentration 
measured at this site was diluted when the runoff entered the lake. There-
fore, the sediment load at Station B does not completely reflect the total 
suspended load contributed upstream of this site. 
The water supply treatment sediment removal was estimated as about 10 
tons per year as shown in table 22. 
Table 22. Summary of Sediment Load in the Blue Creek Watershed 
(Tons per year) 
1980 water year 18.1 770 2,880 3.27 
1981 water year 851 8,520 17,900 12.63 
1982 water year 128 3,620 5,910 8.23 
Average annual 
sediment load 413 5,342 11,044 10.00 
(1980-1982) 
63 
Station A 
Wat er treatment 
plant Station B Station C 
Figure 18. Runoff hydrograph, sediment hydrograph, 
and suspended sediment concentration distribution graph 
for June 1, 1980, at Station C 
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Water Quality 
As shown in table 2, data on 14 water quality parameters were col-
lected on a weekly basis at Stations A, B, and C. In addition, data for 2 
parameters were collected daily at Stations B and C and three times a week 
at Station A. Six water quality parameters were selected for investiga-
tion: total suspended solids, volatile suspended solids, turbidity, total 
Kjeldahl nitrogen, total phosphorus, and dissolved phosphorus. Another 
parameter that was used was discharge. The water quality data are 
tabulated in appendix D. 
Total Suspended and Volatile Solids 
Figures 19 through 21 depict a time series for total suspended solids 
and volatile suspended solids for Stations A, B, and C. Station A has the 
minimum amount of variation over time, due to the dampening effect of the 
lake. At Station B the lake's dampening effect is not as strong but is 
still evident. At Station C the suspended solids fluctuate a great deal. 
The lake does not affect Station C at all, whereas at Station B there is a 
partial effect and Station A is affected to a great degree. As the runoff 
moves downstream from Station C to Station A, the velocity decreases, which 
limits the carrying capacity of the water. As a result, particles settle 
out of suspension. 
It should be noted that the volatile suspended solids concentrations 
are necessarily smaller than the total suspended solids concentrations 
since the volatile suspended solids constitute a portion of the total 
suspended solids. At Stations B and C, the total volatile suspended solids 
are in the range of 10 percent of total suspended solids. At Station A, 
the total volatile solids seemed to comprise high portions of the total 
suspended solids. This could be caused by the organic material generated 
in the lake water. 
1980 Water Year. Figure 19 shows the partial 1980 water year at 
Stations A, B and C. Though 1980 was a comparatively dry year, the sus-
pended solids at Station C were quite high, especially on June 1. This 
high solids concentration is probably due to a combination of factors such 
as the ground cover conditions and the amount and intensity of precipita-
tion. The peaks of volatile suspended solids at Station C did not occur 
until August. The peak total and volatile suspended solids at Station B 
occurred on the same day. Station A had no defined peaks since there was 
little fluctuation in concentrations throughout the year. 
1981 Water Year. Shown in figure 20 are the suspended solids concen-
trations for the 1981 water year. No data were collected from December 
through February due to ice. The highest suspended solids concentrations 
were collected in the growing season, April through July, for all the 
stations. The annual maximum suspended solids did not occur on the date 
that the maximum runoff occurred at Station C. During times of high 
precipitation followed by runoff, the suspended solids concentration 
increased one order of magnitude. The annual suspended solids maximum 
occurred in response to a 1.14-inch rain on June 15. On July 4, a 4.95-
inch rain produced a suspended solids concentration one-third of that 
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Figure 19. Total suspended and volatile solids concentrations 
at Stations A, B, and C in the 1980 water year 
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Figure 20. Total suspended and volatile solids concentrations 
at Stations A, B, and C in the 1981 water year 
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Figure 21. Total suspended and volatile solids concentrations 
at Stations A, B, and C in the 1982 water year 
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recorded on June 15. It appears that the ground cover plays an important 
role in determining the suspended solids concentrations. As in the 1980 
water year, Station B exhibits the dampening effects of the lake. All the 
peaks are dampened and the average concentrations are somewhat higher at 
Station B than Station C. At Station A the peak suspended solids concen-
tration values are an order of magnitude less than Station B and two orders 
of magnitude less than Station C. 
1982 Water Year. Seen in figure 21 are the suspended solids concen-
trations for the 1982 water year. This year experienced uniform precipita-
tion throughout. As expected, the maximum suspended solids concentrations 
at Station C occurred on June 9 in the planting season. High suspended 
solids concentrations occurred in February, accompanying an above average 
precipitation. These suspended solids concentrations were an order of 
magnitude less than the annual maximum. The start of the 1982 water year 
experienced a high suspended solids concentration brought about by a 
1.52-inch rain. The resulting suspended solids concentrations were 
approximately one-half the annual maximum. The suspended solids concen-
trations at Station B fluctuate less than those at Station C due to the 
lake's effects. The annual maximum at Station B occurred in early fall in 
response to a 1.13-inch rain. The rain on October 5 produced a minor peak 
at Station B but the next rain appeared to move the suspended solids that 
were deposited during this first rain past Station B. The maximum value of 
the suspended solids concentration at Station B is a quarter of that 
measured at Station C. The values of the suspended solids concentrations— 
are quite constant throughout the year due to the uniform precipitation and 
the effects of the lake. 
Relationships between Selected Water Quality Parameters 
Figures 22 through 27 show the relationships between discharge and 
selected water quality parameters. Table 23 shows the minimum and maximum 
values for the selected water quality parameters. The differences between 
the minimum values do not vary to a great degree since the values tend 
toward zero. The maximum values for the parameters, except for turbidity 
and dissolved phosphorus, decrease from Station C to Station B to 
Station A. There is a distinction between the stations with regard to the 
plots with discharge as the independent parameter. At Stations A and B the 
daily average discharge was used, while at Station C the instantaneous 
discharge was used that corresponded to the time of sampling. 
The plots of total suspended solids versus volatile suspended solids 
may be seen in figure 22. The term suspended solids is used interchange-
ably with suspended sediment. At the time that the sample was collected 
all particles were in suspension. Although some particles may settle out, 
all the particles are considered part of the suspended solids. Considered 
as the total suspended solids are all the matter that remains as residue 
upon evaporation at 103 to 105°C. The volatile suspended solids are the 
organic fraction of the total suspended solids that oxidizes and is driven 
off as gas at 559°C. The inorganic fraction remains behind as ash. Vola-
tile suspended solids therefore cannot exceed total suspended solids. As 
seen in the figure the degree of correlation improves inversely with the 
amount of influence that the lake exerts. The lake does not influence 
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Figure 22. Relationships between total suspended solids 
and volatile suspended solids at Stations A, B, and C 
During 1979 through 1982 
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Figure 23. Relationships between total suspended solids and turbidity 
at Stations A, B, and C during 1979 through 1982 
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Figure 24. Relationships between discharge and total suspended solids 
at Stations A, B, and C during 1979 through 1982 
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Figure 25. Relationships between discharge and total Kjeldahl nitrogen 
at Stations A, B, and C during 1979 through 1982 
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Figure 26. Relationships between discharge and total phosphorus 
at Stations A, B, and C during 1979 through 1982 
74 
Figure 27. Relationships between discharge and dissolved phosphorus 
at Stations A, B, and C during 1979 through 1982 
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Table 23. Minimum and Maximum Values for Selected Water Quality Parameters 
Total suspended solids Minimum    1      7 2 
Maximum 444 15,000 76,000 
Volatile suspended solids Minimum 0 0 0 
Maximum 98 1040 9130 
Turbidity Minimum 5.0 3.1 4.5 
Maximum 77.0 390.0 320.0 
Total Kjeldahl nitrogen Minimum .5 .4 .4 
Maximum 1.7 20.0 191.0 
Total phosphorus Minimum .02 .04 .08 
Maximum 0.70 5.80 13.00 
Dissolved phosphorus Minimum 0.00 0.00 0.00 
Maximum 4.80 .83 9.80 
Note : Al l v a l u e s in mg/1 except t u r b i d i t y (NTU) 
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Parameter 
Station 
A B C 
Station C at all, and the correlation between the two parameters is 
excellent. The lake has some influence on Station B, and the correlation 
is less than at Station C but is still good. Station A is affected to a 
great degree and the correlation between the two parameters is fair. As 
the suspended solids settle out in the quiescent waters of the lake, a 
greater percentage of the total suspended solids than of the volatile 
suspended solids settles between Stations C and A. The fact that the 
volatile suspended" solids settle more slowly suggests that they tend to be 
smaller. 
Figure 23 is a plot of total suspended solids versus turbidity. 
Turbidity is a measure of the light transmitting properties of the water. 
Colloidal matter will scatter or absorb light, which prevents its trans-
mission. The colloidal matter cannot be removed by settling. It is 
expected that the turbidity should not vary widely from station to station 
and indeed this is seen in the data. The correlation between the param-
eters is very good at Station C and fair at Stations A and B. As the total 
suspended solids settle the colloidal matter stays in suspension, which 
reduces the correlation between the two parameters. 
Figure 24 shows the plots of total suspended solids versus discharge. 
Generally the higher the discharge, the higher the carrying capacity of the 
water. The maximum total suspended solids arrive before the maximum dis-
charge so the peaks are slightly out of phase, but a reasonable correlation 
should be expected. Both peaks are attenuated as they move downstream, 
thereby reducing the correlation because the attenuation most probably 
occurs at different rates. The correlation is good at Station C and fair 
at Stations A and B. 
Figure 25 shows the plots of total Kjeldahl nitrogen versus discharge. 
Kjeldahl nitrogen is the total of organic and ammonia nitrogen. It should 
be expected that the runoff would carry with it the nitrogen from agricul-
tural lands. Nitrogen also exists in nature so there should be some 
correlation between the plotted parameters. Stations B and C have a fair 
correlation, and the correlation at Station A is very poor. This poor 
correlation is probably due to the long time which the nitrogen spends in 
the lake, during which it has the opportunity to become part of the 
nitrogen cycle. 
Plots of total phosphorus and discharge may be seen in figure 26. As 
with nitrogen, it should be expected that phosphorus concentrations would 
rise with the runoff from agricultural lands although phosphorus occurs in 
natural runoff. There is a stronger correlation between phosphorus and 
discharge than there is between total Kjeldahl nitrogen and discharge. 
There is good correlation at Station C, fair correlation at Station B, and 
poor correlation at Station A. 
Figure 27 is a plot of dissolved phosphorus versus discharge. It 
should be expected that since the phosphorus is dissolved and does not 
settle, the concentrations should not vary significantly from one station 
to another. For the most part this is the case. Stations A and C each 
contain one outlier, which occurred approximately one month apart. Since 
the water quality samples were taken on a weekly basis, it appears that the 
slug of the high concentration was not sampled at Station B. Except for 
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these outliers the average values are about 0.1 mg/l at Stations C and B 
and 0.05 mg/1 at Station A. There was no correlation between the param-
eters at Station C, and poor correlation at Stations A and B. 
Streambed Material Analysis 
Streambed samples were taken at six different locations in the Blue 
Creek watershed, termed Stations XS-05, XS-14, XS-15, XS-23, XS-32, and 
XS-08T. Their locations are shown in figure 28. Samples were taken on 20 
different dates over a period of 18 months from May 1980 through October 
1981. 
The streambed samples were analyzed for particle size distribution. 
Table 24 gives a statistical summary of the particle size distributions in 
terms of the mean particle size, standard deviation, and skewness. These 
parameters were not computed for samples where the particle size distribu-
tion could not be analyzed for the upper or lower 16 percent of the sample 
by weight. In these cases the median particle size is given. 
The mean and median are measures of central tendency and are used to 
estimate the average particle size. The mean is the preferred measurement 
because it best reflects the overall size of the sediment in that it 
includes a greater portion of the frequency distribution (Folk, 1974). The 
standard deviation is a measure of the uniformity of the sample. The 
standard deviation was computed on the basis of the Folk equation (1974) 
where the maximum value of 1.00 is equal to a sample of perfect uniformity. 
The skewness value measures the degree of asymmetry of the particle size 
distribution and describes which side of the particle size distribution 
contains the largest amount of size classes for its weight percent. A 
positive skewness value indicates an excess of fine or small particle 
sizes. A more complete description of these statistical parameters is 
presented in the "Statistical Analysis" subsection of the "Approach" 
section. The data regarding particle size distributions are included in 
appendix E. 
Results and Discussion 
Streambed samples from the Blue Creek watershed show a wide range of 
average (mean, median) particle sizes. The coarsest samples are in the 
medium gravel class (Station XS-08T, July 8, 1981, and May 16, 1980) and 
the finest samples are in the fine silt class (Station XS-32, May 20, 1980, 
and May 27, 1980). 
Statistical analysis of these streambed samples as presented in 
table 24 attempts to summarize each particle size distribution, as reported 
from laboratory analysis, according to a set of parameters (Inman, 1952). 
Important parameters were defined by Otto (1939) as the mean, standard 
deviation, and skewness of the distribution. Inman explains the value of 
these parameters: "Close numerical agreement between two or more sets 
(samples) is generally taken as evidence of similarity in the environment 
affecting mechanical composition (particle size distribution). Complete 
interpretation includes correlation of the parameters with the physical 
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Figure 28. Locations of streambed sampling sites 
in the Blue Creek watershed 
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Table 24. Statistical Summmary of Blue Creek Streambed Samples 
(Geometric Mean in Millimeters, Standard Deviation, and Skewness 
of the Distribution) 
Station 
Date XS-05 XS-14 XS-15 XS-23 XS-32 XS-08T 
04-02-80 f.sand c.silt f.sand m.silt vf.grav 
Mean 0.238 NC 0.042 0.168 *0.017 3.675 
St.D 0.351 0.122 0.081 0.157 
Skew 0.528 -0.289 0.504 0.367 
04-11-80 m.sand f.sand m.sand m.silt vc.sand 
Mean 0.287 NC 0.155 *0.366 *0.018 1.675 
St.D 0.483 0.156 0.151 
Skew 0.193 0.601 -0.175 
05-16-80 m.sand c.silt vf.sand m.silt m.grav 
Mean 0.486 NC 0.057 0.102 *0.016 *8.153 
St.D 0.245 0.115 0.090 
Skew 0.257 -0.288 0.260 
05-20-80 vf.sand vf.sand f.sand f.silt m.silt 
Mean 0.095 NC 0.076 0.190 *0.014 *0.020 
St.D 0.157 0.097 0.050 
Skew 0.575 -0.314 0.384 
05-27-80 m.sand c.silt m.silt f.silt vf.grav 
Mean 0.293 NC 0.041 0.026 *0.015 *3.928 
St.D 0.583 0.029 0.097 
Skew 0.075 0.009 -0.100 
06-13-80 m.sand f.sand f.sand vf.sand m.sand 
Mean 0.301 NC 0.209 0.240 0.068 0.470 
St.D 0.510 0.051 0.113 0.040 0.515 
Skew 0.282 0.065 0.526 -0.075 -0.134 
08-18-80 c.silt c.sand m.silt m.sand 
Mean NC NC 0.034 0.837 *0.026 0.412 
St.D 0.094 0.287 0.143 
Skew -0.103 0.016 0.065 
09-08-80 f.sand c.sand vc.sand m.sand c.sand 
Mean 0.151 NC 0.814 *1.327 0.423 0.991 
St.D 0.134 0.270 0.111 0.218 
Skew 0.214 0.002 0.423 -0.429 
Mean = Geometric mean particle size 
St.D = Standard deviation 
Skew = Skewness of the distribution 
NC = Sample not collected 
* = Median particle size 
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T a b l e 2 4 . C o n t i n u e d 
S t a t i o n 
Da te XS-05 XS-14 XS-15 XS-23 XS-32 XS-08T 
0 9 - 1 7 - 8 0 c . s a n d c . s a n d f . s i l t c . s a n d c . s a n d 
Mean 0 . 6 0 3 NC 0 .592 0 . 0 1 5 0 .846 0 .642 
S t . D 0 . 0 7 3 0 .645 0 . 2 0 6 0 .110 0 .361 
Skew 0 . 4 3 9 - 0 . 1 3 6 0 . 3 9 6 0 .542 - 0 . 3 8 0 
1 0 - 2 2 - 8 0 m . s i l t c . s a n d m . s i l t v f . g r a v c . s a n d 
Mean 0 .021 NC 0 .554 *0 .021 2 . 1 0 5 0 . 6 0 3 
S t . D 0 . 0 6 0 0 .483 0 . 2 5 4 0 . 3 4 9 
Skew 0 . 2 6 8 - 0 . 2 6 2 0 .222 - 0 . 1 9 1 
0 3 - 2 6 - 8 1 f . s i l t m . s i l t m . s i l t m . s i l t m . sand 
Mean 0 . 0 0 9 NC 0 . 0 1 8 0 . 0 1 6 0.021 0 . 4 0 0 
S t . D 0 . 0 9 2 0 .285 0 . 2 2 4 0 .084 0 . 1 0 6 
Skew 0 . 6 0 0 0 .315 0 . 4 7 6 0 .189 0 . 0 7 8 
0 4 - 1 7 - 8 1 f . s a n d m . s i l t c . s i l t c . s i l t f . s a n d 
Mean 0 . 1 7 9 NC 0 .164 0 . 0 4 7 0 .035 0 . 1 8 0 
S t . D 0 . 3 9 0 0 .219 0 . 1 0 9 0 . 0 5 0 0 . 1 9 9 
Skew 0 . 5 4 3 0 .614 - 0 . 2 1 1 0 . 1 5 2 0 . 4 9 3 
05 -12 -81 m . sand c . s a n d f . s i l t m . s i l t v c . s a n d 
Mean 0 . 3 1 9 NC 0 .725 0 . 0 1 3 0 . 0 2 3 1.305 
S t . D 0 . 4 1 8 0 .312 0 .051 0 . 0 4 6 0 . 2 3 8 
Skew 0 . 1 8 1 - 0 . 4 9 1 0 . 3 3 8 0 . 0 5 8 0 . 0 2 5 
0 5 - 2 3 - 8 1 v f . s a n d m . s i l t c . s i l t f . g r a v c . s a n d 
Mean 0 . 1 1 7 NC 0 .020 0 . 0 4 2 4 . 7 0 8 0 . 3 0 4 
S t . D 0 . 1 8 3 0 . 3 1 3 0 . 1 0 6 0 .137 0 . 0 3 7 
Skew 0 . 4 6 3 0 .364 - 0 . 0 9 1 0 . 3 4 0 - 0 . 1 4 9 
0 6 - 1 6 - 8 1 m . s a n d c . s a n d m. sand m.sand v f . g r a v 
Mean 0 . 3 0 8 NC 0 .558 0 . 3 1 6 0 . 2 9 4 2 . 3 5 4 
S t . D 0 . 4 5 8 0 .489 0 . 0 7 4 0 . 0 1 4 0 . 1 9 5 
Skew 0 . 1 8 9 - 0 . 2 9 5 0 . 4 9 6 0 .060 - 0 . 1 3 8 
06 -23 -81 f . s a n d m . s a n d c . s a n d m . sand c . s a n d 
Mean 0 .241 0 . 3 1 8 0 . 6 3 8 0 . 2 5 8 NC 0 .821 
S t . D 0 . 2 8 9 0 . 4 1 3 0 .495 0 . 0 6 7 0 . 1 6 9 
Skew 0 .431 0 . 1 5 5 - 0 . 0 0 3 0 . 3 4 7 - 0 . 5 5 8 
0 7 - 0 8 - 8 1 v c . s a n d c . s a n d c . s a n d m . s i l t v c . s a n d m . g r a v 
Mean 1.081 0 . 7 9 4 0 .963 * 0 . 0 2 4 1.070 1 2 . 6 5 8 
S t . D 0 . 3 0 5 0 . 3 8 3 0 .314 0 .077 0 . 3 6 0 
Skew 0 . 0 3 6 - 0 . 0 8 1 - 0 . 1 1 0 0 . 4 6 6 0 . 4 7 0 
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T a b l e 24. Conc luded 
S t a t i o n 
D a t e XS-05 XS-14 XS-15 XS-23 XS-32 XS-08T 
0 7 - 2 1 - 8 1 f . s a n d c . s a n d c . s a n d v c . s a n d v c . s a n d c . s a n d 
Mean 0 . 2 4 3 0 . 5 8 4 0 . 5 1 0 1.271 1.459 0 . 9 6 7 
S t . D 0 . 2 4 4 0 . 4 6 6 0 .569 0 . 3 3 3 0 . 2 2 2 0 . 2 5 3 
Skew 0 . 3 7 8 - 0 . 3 5 6 - 0 . 0 0 3 0 . 1 5 2 0 . 1 0 8 - 0 . 1 5 9 
0 7 - 3 1 - 8 1 m . sand c . s a n d m . s i l t c . s i l t v f . s a n d c . s a n d 
Mean 0 . 4 4 4 0 .859 0 . 0 1 7 0 . 0 5 5 0 . 1 2 3 0 . 8 9 7 
S t . D 0 .321 0 . 3 0 5 0 .252 0 . 0 6 9 0 . 0 9 6 0 . 2 5 2 
Skew - 0 . 1 0 8 - 0 . 0 8 3 0 . 4 1 6 - 0 . 0 0 6 0 . 4 2 4 - 0 . 2 9 1 
10 -19-81 m . sand m.sand m . s i l t m . s a n d v c . s a n d 
Mean 0 .389 0 . 3 8 4 NC 0 . 0 1 7 0 . 2 7 9 1 .082 
S t . D 0 .607 0 . 6 6 5 " 0 . 1 2 9 0 . 2 6 2 0 . 2 8 9 
Skew - 0 . 1 6 3 - 0 . 0 3 9 " 0 . 2 3 7 0 . 3 8 0 - 0 . 2 3 2 
environment in which the sediment was formed." Krumbein (1938) described 
the environmental factors affecting a sample particle size distribution 
as: 
A) The size frequency distribution of the source 
B) Changes in the nature of the sediment load during transportation 
to the site of deposition, due to: 
1) abrasion, impact, and other wearing-down processes 
2) deposition en route 
3) additions to the load 
4) combinations of the above 
C) The nature of movement of the fluid, i.e., turbulent or laminar 
D) Selective depositional effects at the site of sampling due to 
factor (C) above 
E) Coagulation of small particles during deposition 
F) Authigenic changes after deposition 
Sample bias due to coagulation of particles and authigenic changes 
after deposition were ignored for the Blue Creek samples because of the 
short time interval between deposition and sampling and the use of the 
dispersion agent Na-Hexametaphosphate on the samples in order to separate 
the finer clay and silt (see "Laboratory Analysis" section). 
There are two major factors which could affect particle size distri-
bution: runoff and gross erosion. In order to relate these two factors, 
peak flow was selected to represent the runoff magnitude. Since the amount 
of gross erosion was strongly tied to the growing season, the results were 
related to the seasons of the year. 
Particle Size Distribut ion and Peak Flow. Peak flow is used to 
reflect the energy of the transporting waters. Peak flow for each site was 
calculated as a percentage of the total flow at the watershed outlet 
(Station C) based on the percentage of the total drainage area above each 
sampling site. Table 25 lists the sizes of the drainage areas above each 
sampling site and their percentages of the total drainage area. 
Table 25. Drainage Areas of Sampling Sites 
Station Drainage area (sq. mi.) Percent of total 
C 5.2 100 
XS-05 4.6 88 
XS-14 2.8 54 
XS-15 2.7 52 
XS-23 2.4 46 
XS-32 1.0 19 
XS-08T 0.3 6 
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The relative magnitudes of the storm runoff preceding the dates of 
streambed sampling are presented in table 26, which lists the hourly peak 
discharges at Station C. 
Table 26. Hourly Peak Discharge, Q m a x 
Peak discharge 
Sample date Storm date at Station C (cfs) 
04-02-80 03-30-80 197. 
04-11-80 04-07-80 226. 
05-16-80 05-13-80 12.6 
05-20-80 05-17-80 303. 
05-27-80 05-23-80 5.1 
06-13-80 06-04-80 96. 
08-18-80 08-17-80 65. 
09-08-80 09-05-80 275. 
09-17-80 09-16-80 331. 
10-22-80 10-17-80 344. 
03-26-81 03-26-81 0.3* 
04-17-81 04-13-81 383. 
05-12-81 05-10-81 75. 
05-23-81 05-18-81 1235. 
06-16-81 06-15-81 232. 
06-23-81 06-2]-81 638. 
07-08-81 07-04-81 2109. 
07-21-81 07-19-81 658. 
07-31-81 07-25-81 1582. 
10-19-81 10-17-81 494. 
*Low flow, no storm event 
Peak flow at each site was plotted with the average particle size and 
the range of particle sizes, as represented by the mean of each sample 
particle size distribution and the standard deviation from the mean in 
figure 29. A regression curve has been fitted to the data from each 
sampling site. The correlation of peak flow with mean size and standard 
deviation is low. However, at five of the six sites, the pattern is 
towards larger mean sizes following high flows. In analyzing the data set, 
correlations were made with average peak velocity, mean grain size, 
standard deviation, skewness, peak flow, and stream distance. The results 
show that the best correlation overall at all six sites is peak flow com-
pared with mean particle size and the standard deviation of the distribu-
tions. 
The remainder of this section is devoted to graphic presentations and 
discussions of mean particle size and the standard deviation of the 
distributions compared with peak flow. A regression curve is presented for 
each graph in order to show trends and correlation between variables. In 
the plots of mean particle size, the regression curve is arithmetic; for 
standard deviation plots a logarithmic curve is used. The equation for 
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Figure 29. Relationships between peak discharges 
and mean particle size and geometric standard deviation 
at Station XS-05 (Mz denotes mean particle size) 
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each regression curve and the degree of correlation (r) are presented on 
each plot. 
Station XS-05. As indicated in figure 29a, the mean particle size 
remained fairly constant following the storms, with a slight trend towards 
larger mean sizes following high flows. In 15 of 19 samples the mean 
ranged from medium to fine sand (.5 mm to .095 mm). The standard deviation 
from the mean decreases slightly as the discharge increases, as shown in 
figure 29b. Samples collected after higher flows greater than 200 cfs show 
less uniform sorting when compared with samples obtained after lower flows. 
The range of the geometric standard deviation following flows greater than 
200 cfs is .06 to .35 in 9 of 11 samples, whereas after lower flows less 
than 200 cfs, the range is .25 to .60 in 7 of 8 samples. The trend is 
towards less uniform distribution of particle sizes as the flow increases. 
This is associated with the increase in larger particles transported by 
elevated flows. 
The skewness of the particle size distributions for this station, as 
presented in table 24, shows an abundance of fine particle sizes in 15 of 
19 samples, with skewness less than 0.1. 
Station XS-14. The mean particle sizes of samples from this site are 
shown in figure 30a. The mean increases from 3.8 mm at 270 cfs to 8 mm at 
1136 cfs. In figure 30b, the trend is reversed, and the standard deviation 
decreases as Q m a x increases. These results indicate that at higher 
flows the particle size distribution widens out, i.e., the central 68 
percent of the distribution contains a larger distribution of sizes. The 
skewness of the distributions is generally small, resulting in samples 
closely approximating a normal bell-shaped distribution. Regression curves 
for this site show the best correlation of all stations (.861 and -.776), 
probably due to the low number of data points. 
Station XS-15. The mean particle sizes presented in figure 31a show a 
slight trend towards coarser particles at higher discharges. The mean 
sizes increase from silts following low flows to coarse sand after high 
flows. The samples show a trend towards better sorting and more compact 
distributions as the peak flow increases (figure 31b). The samples from 
this site are generally coarse skewed as shown in table 24. 
Station XS-23. The mean particle sizes obtained from this site are 
presented in figure 32a. An arithmetic regression curve fitted to this 
data shows a slight trend towards lower mean particle size at high flows. 
However, the correlation of the data with the regression line is low (r = 
-.163). The geometric standard deviations for samples from this site are 
shown in figure 32b. The standard deviation is fairly consistent, centered 
around 0.10 and ranging from .32 to .05. These values indicate that the 
range of sizes making up the central 68 percent of the distribution is 
large. The samples from this site are generally fine-skewed as shown in 
table 24, indicating that the fine particle sizes dominate the particle 
size distribution. 
Station XS-32. Presented in figure 33a are the mean particle sizes of 
the 19 samples collected at this site, plotted with the peak hourly 
discharge. The coarsest samples appear after high flows greater than 
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Figure 30. Relationships between peak discharges 
and mean particle size and geometric standard deviation 
at Station XS-14 (MZ denotes mean particle size) 
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Figure 31. Relationships between peak discharges 
and mean particle size and geometric standard deviation 
at Station XS-15 (MZ denotes mean particle size) 
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Figure 32. Relationships between peak discharges 
and mean particle size and geometric standard deviation 
at Station XS-23 (MZ denotes mean particle size) 
89 
Figure 33. Relationships between peak discharges 
and mean particle size and geometric standard deviation 
at Station XS-32 (MZ denotes mean particle size) 
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100 cfs; the mean size is larger than coarse sand in three of four samples. 
Folllowing lower flows less than 100 cfs, the mean sizes decrease from 
medium sand to silt. The standard deviation from the mean as presented in 
figure 33b shows a trend towards better sorting (i.e., a more compact 
distribution) at higher flows. Station XS-32 samples are fine skewed (see 
table 24). 
Station XS-08T. This site has the largest mean particle sizes of all 
the stations. The mean sizes presented in figure 34a show a range of fine 
sand to medium gravel in 19 of 20 samples, with a trend towards larger 
particles at higher flows. Shown in figure 34b are the standard deviations 
of samples from this site which tend to decrease towards less sorting and a 
wider distribution as the peak flow increases. However, considering the 
very low correlation of the regression curve in the standard deviation 
plot, the results are inconclusive. The skewness of these particle size 
samples is generally coarse to very coarsely skewed, indicating a pre-
dominance of larger particle sizes (see table 24). 
Particle Size Distribution and Season of the Year. Changes in the 
particle size distribution of the source material available for transport 
by running water will have an effect on the streambed samples. The initial 
source of streambed materials is the eroded soils of the watershed. Since 
57.7 percent of the watershed is cropland, variations in the vegetative 
cover during the growing season could change the particle size distribution 
of the streambed materials. Studies on test plots show that the erodi-
bility of soil is reduced when a crop cover is established (Meyer and 
Harmon, 1981). Vegetative cover protects the soil from raindrop impaction, 
slows the downslope movement of water, and increases the infiltration rate 
of water. When raindrops strike bare ground, they lift the finer clay and 
silt particles into suspension. These particles are then washed into 
streams. Much of the eroded sediment is deposited in the stream channels 
and floodplains wherever the entraining water's velocity is insufficient to 
sustain transport (Priest and Miller, 1975). 
Changes over time int he mean particle size of streambed samples are 
observed in figure 35. Half of the sampling sites show an increasing mean 
particle size as the amount of ground cover increases through the summer 
(Stations XS-15, XS-23, and XS-32). The trend towards increasing particle 
size is more apparent if the mean particle size is seasonally averaged for 
each station. Three distinct seasons which reflect the changes in crop 
ground cover were defined by Albert et al. (1978) as: 1) April through 
June, the fertilizer, seed bed and establishment period; 2) July through 
November, the production and maturation period; and 3) December through 
March, the residue period. The soil of the cropland is best protected from 
raindrop impaction during period 2 and least protected during periods 1 
and 3. 
The seasonally averaged mean particle sizes for the streambed samples 
are presented in table 27. Period 2 has the largest mean particle sizes 
for the year 1980 in 3 of 5 stations. In 1981, period 2 has the largest 
mean size in 5 of 6 stations. These results are consistent with the fact 
that ground cover is at a maximum in period 2. The ground cover protects 
the soil of the watershed from raindrop impaction, and the suspension and 
transport of clays and silt are reduced. 
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Figure 34. Relationships between peak discharges 
and mean particle size and geometric standard deviation 
at Station XS-08T (MZ denotes mean particle size) 
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Figure 35. Relationships between mean particle size 
and seasons of the year 
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Table 27. Seasonally Averaged Mean Particle Sizes 
The sorting or spread of the particle size distribution as measured by 
the standard deviation from the mean and averaged seasonally is presented 
in table 28. The standard deviation as used here is a multiplier which is 
used to determine the upper and lower limits of the central 68 percent of 
the particle size distribution, as shown previously in the "Approach" 
section. A large graphic standard deviation value represents a small 
particle size distribution, with the maximum value of σg = 1.00 which 
represents a sample made up of only one particle size. 
Table 28. Seasonally Averaged Graphic Standard Deviation (σg) 
The highest values of graphic standard deviation for the year 1980 are 
in period 2 (July-November) in 3 out of 5 stations. For 1981, period 2 has 
the highest value in 6 out of 6 stations. These figures show that as a 
result of ground cover and the relative decrease in silt and clay particles 
transported by runoff, the spread of particles in individual samples is 
narrowest during the peak growing season of July-November. 
Changes in the particle size distribution of Blue Creek streambed 
samples reflect the results of agricultural activities in the watershed. 
During the period when the crop canopy is high, the streambed materials 
tend to be in larger particles. Before the establishment of vegetative 
ground cover and after the crop harvest, the finer particles (clay and silt 
range) are predominant in streambed samples. 
Changes in the streambed particle size distributions as related to the 
hourly peak discharge show that the finer particles present in the upstream 
stations after moderate flows are washed downstream and the heavier 
particle sizes increase in proportion after higher flows. This increase in 
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Station 
Year Period XS-05 XS-14 XS-15 XS-23 XS-32 XS-08T 
1980 (1) Apr-Jun .283 .097 .145 .068 1.942 
(2) Jul-Nov .258 .498 .426 1.125 .662 
(3) Dec-Mar .009 .018 .016 .021 .400 
1981 (1) Apr-Jun .233 .318 .421 .135 1.265 .993 
(2) Jul-Nov .539 .655 .497 .448 .733 3.901 
Station 
Year Period XS-05 XS-14 XS-15 XS-23 XS-32 XS-08T 
1980 (1) Apr-Jun .388 .095 .086 .040 .274 
(2) Jul-Nov .089 .373 .246 .158 .268 
(3) Dec-Mar .092 .285 .224 .084 .106 
1981 (1) Apr-Jun .348 .413 .366 .081 .062 .168 
(2) Jul-Nov .369 .455 .378 .177 .164 .288 
mean particle size with increasing flow is observed at Stations XS-05, 
XS-14, XS-15, XS-32, and XS-08T. Samples taken at Station XS-23 do not 
show this pattern. Overall, five of six sampling sites exhibit similar 
trends towards larger particles in the streambed following high runoff. 
However, regression analysis comparing mean grain size and standard devi-
ation with peak flow generally show a low correlation between variables, 
indicating inconclusive trends at individual sites. 
Reservoir Sedimentation Survey 
Sounding data from 16 cross sections were collected in a 1979 survey 
of Lake Pittsfield. Whenever possible, the range ends used in a 1974 
survey were recovered and used to locate the 1979 range lines (Bogner, 
1979). 
In both the 1974 and the 1979 surveys, sounding data were collected at 
25- or 50-foot intervals on each cross section to measure both the original 
(1961) and current (1974 or 1979) depths of water in the lake. All depth 
measurements were made with a 2-inch-diameter aluminum pole marked in 
tenths of feet. The pole was first lowered until it touched the current 
lake bottom, and a depth measurement was made. The pole was then pushed 
through the accumulated sediment until it hit the solid original lake bed 
where another depth measurement was made. Horizontal control on each cross 
section was maintained with a marked plastic cable. 
The sounding data from the 1961 and 1979 surveys were used to calcu-
late the storage capacities of the lake at the spillway elevation. The 
difference between the calculated storage capacities is the lake volume 
that was lost to sedimentation between the years 1961 to 1979. The lake 
has lost 19.7 percent of its original capacity as a result of sedimentation 
between 1961 and 1979. The annual loss in storage due to sedimentation for 
the 18-year history is 1.08 percent. The annual rate was higher from 
1961-1974, 1.24 percent, than from 1974-1979, 0.64 percent. This decrease 
may be attributed to a number of factors such as a change in trap effi-
ciency of the lake, variations in stream flow, and improved soil conser-
vation measures established in the watershed. 
There were 681 acre-feet of sediment deposited in the reservoir from 
1961 to 1979, or 37.3 acre-feet per year. The average unit weight of the 
deposited sediment was calculated from the 1979 survey to be 47.6 pounds 
per cubic foot. Therefore, 623,200 tons of sediment were deposited in 18 
years and 3 months, an average of 34,148 tons per year (Bogner, 1979). 
In order to estimate the sediment yield from the watershed on the 
basis of the sedimentation survey of the lake, an estimate of the lake trap 
efficiency is needed. The annual runoff of the Blue Creek watershed is 
estimated to be 440 acre-feet per year per square mile (Smith et al., 
1966). With a drainage area of 10.78 square miles excluding the lake area, 
the annual inflow into Lake Pittsfield is 4743 acre-feet. The sedimenta-
tion survey showed the lake capacity to be 2773 acre-feet in 1979. The 
capacity-inflow ratio (lake capacity/lake inflow) becomes 0.585. The trap 
efficiency is estimated to be 93 percent based on the Brune Curve (1953). 
The annual sediment yield of the Blue Creek watershed would amount to 
95 
36,720 tons. The delivery ratio is defined as the ratio of sediment yield 
to the amount of gross erosion. In the Blue Creek watershed the delivery 
ratio is 42 percent (36,720 tons/86,676 tons). 
Gross Erosion Assessment 
The purposes of the gross erosion assessment were to: 
  1) Inventory the present soil information, which includes soil types, 
soil slopes, slope length, land use, land cover, crop rotation, 
tillage practices, and pasture and woodland management levels in 
the watershed. 
2) Compute the present soil loss rates in the watershed on the basis 
of present conditions. 
3) Compute soil loss rates on the basis of a few selected management 
practices to simulate the changes that would occur. 
The erosion assessment was divided into two parts: field data 
inventory and data analysis. 
In order to relate the gross erosion rates from the watershed to the 
transported sediment, one subwatershed upstream of Station C was selected 
for detailed gross erosion study. A standard SCS Land Resource Inventory 
Method was utilized. In this inventory the subwatershed was divided into 
36 quarter sections (160 acres) as basic sampling areas. Within each 
sampling area, subareas with the same land use were defined as field areas. 
Within a field area, a series of soil types were delineated on soil maps. 
The information provided by the land resource inventory was used along 
with the Universal Soil Loss Equation (Wischmeier and Smith, 1978) to 
compute the soil loss rates. The soil loss rates were computed on the 
basis of each soil type in each sample. Within the same sample unit, the 
acreage of the same soil type was aggregated. The total amount of gross 
erosion is the sum of all the gross erosion from each soil type in all 
field sites. The average erosion rate is defined as the amount of gross 
erosion divided by the acreage. 
There are 73 soil types in the subwatershed. The total drainage area 
of the subwatershed is 3272 acres. Under the present conditions, the total 
amount of annual gross erosion is 41,096 tons. This is equivalent to an 
average annual soil loss rate of 12.56 tons per acre per year. However, 
the average soil loss rates in each soil type indicate a higher variation. 
The highest soil loss rate can be as high as 50 tons per acre per year. 
Even within the same soil mapping unit the standard deviation can be quite 
high. 
The soil loss rates were also computed according to various land uses. 
Cropland is the dominant land use, covering about 58 percent of the sub-
watershed. Cropland has the highest soil loss rate, 18.1 tons per acre as 
compared with the average of 12.6 tons per acre per year for the whole 
subwatershed. The average soil loss tolerance rate (T) in the state is 
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about 5 tons per acre per year. This indicates that the soil loss rate 
from the cropland is more than three times the recommended T value for the 
state. The second dominant land use is pasture, which covers about 20 
percent of the subwatershed. The average soil loss from pasture is 4.4 
tons per acre per year, which is below the soil loss tolerance value. 
Farmstead, recreational, residential, and hayland areas have relatively 
small acreages. Their soil loss rates range from 0.2 to 5.5 tons per acre 
per year. The wildlife and woodland cover 7.3 percent and 5.7 percent of 
the subwatershed, respectively. The soil loss rates for these categories 
are 2.9 and 4.9 tons per acre per year, respectively. The other land use 
categories consist of idle, natural areas, and small tracts that were not 
defined in the inventory. All these lands were considered in a miscellane-
ous category called "others" and cover about 5.7 percent of the subwater-
shed. The average soil loss rate for this category is 11.7 tons per acre 
per year. 
After the soil loss rates for the present conditions were computed, 
the soil loss rates were computed for a number of management practices. If 
contour plowing and conventional tillage with fall plowing were applied to 
the cropland, the total amount of gross erosion could be reduced from the 
present 41,096 tons to 27,845 tons. This is 32 percent of the total gross 
erosion for the entire subwatershed. The results indicate that 57.2 
percent of the subwatershed could meet the soil tolerance level. 
If spring plowing and conventional tillage were applied in the sub-
watershed, the total amount of annual gross erosion could be reduced to 
39,388 tons which is a 4 percent reduction in the gross erosion rate for 
the entire subwatershed. In this case, 46.3 percent of the watershed could 
meet the soil tolerance level. 
If conservation tillage practices with 1500 pounds of crop residue 
were applied to the cropland, the total gross erosion could be reduced to 
20,690 tons, which is a 50 percent reduction in the present gross erosion 
rate. In this case, 60.5 percent of the land could meet the tolerance 
value. If the amount of residue were increased to 3500 pounds or 6000 
pounds, the amount of annual gross erosion could be reduced to 14,008 or 
10,650 tons, respectively, which are 66 and 74 percent reductions in the 
present gross rate. 
If terracing with 90-, 120-, or 150-foot spacings were applied to the 
cropland, the amount of annual gross erosion could be reduced by 42, 38, 
or 35 percent of the present condition, respectively. This means that 
62.8, 59.8, and 59.1 percent of the land, respectively, could meet the 
tolerance level. 
The last management practice investigated is the conversion of crop-
land to pasture. If this land use conversion were applied to any cropland 
with land with a grade in excess of 15 percent, the amount of annual gross 
erosion from the total subwatershed could be reduced by 16 percent of the 
present level. This indicates that there are very limited acreages of 
cropland with a grade steeper than 15 percent. If this conservation 
practice were used, an additional 2.7 percent of the land would meet the 
tolerance value. Any land use conversion applied to cropland with less 
than a 15 percent grade will have a significant negative economic impact on 
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the landowners even though the gross erosion rates from the steep areas 
(grades greater than 15 percent) could be reduced drastically. 
The amount of gross erosion was estimated in the area upstream of 
Station C. In order to relate this value to the Lake Pittsfield sedimenta-
tion rates, it is assumed that the remainder of the watershed has a similar 
erosion rate. The total amount of annual gross erosion from the entire 
lake watershed may be estimated from the ratio of drainage areas. The 
annual gross erosion for the present conditions from the Lake Pittsfield 
watershed was computed to be 86,676 tons (Lee, 1981). 
Stream Geometry Study 
In order to depict the stream bed and bank erosion and its sediment 
transport capacity, the following tasks were performed: 1) stream network 
analysis, 2) stream profile, and 3) stream cross section survey. 
The major part of stream network analysis focuses on a system of 
stream ordering which recognizes the existence of a hierarchy among the 
separate branches of a tree-like network. The most commonly used system is 
the one reported by Strahler (1964). The stream network of the Blue Creek 
watershed (see figure 3) was analyzed. The stream segments were assigned 
orders and the stream length was measured by an electronic digitizer. The 
results are shown in table 29. 
The stream network was ordered up to the fifth order at Station C. 
According to the probabilistic analysis by Shreve (1966) of a perfect 
random stream network, there should be a ratio of approximately 4:1 between 
the number of streams of consecutive stream orders. Table 29 shows that 
the Blue Creek watershed has stream order ratios in the range of 3.0 to 
3.3, except the fourth-fifth order ratio which is known as incomplete 
stream order. This indicates that the watershed network is not mature yet. 
The stream erosion is in the process of reaching a stability stage. Shreve 
(1966) also indicated that a perfect random stream network should have a 
stream length ratio of about two. In the Blue Creek watershed, the results 
indicate that the stream length ratio ranges from 1.23 to 1.68. This could 
also be the result of an immature stream network. 
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Table 29. Stream Order and Stream Length in the Blue Creek Watershed 
1 64 1535 925 
2 20 2010 1110 3.2 1.31 
3 6 3352 3441 3.3 1.68 
4 2 4185 1208 3.0 1.23 
5 1 5851 — 2.0 1.41 
No. of 
streams 
Stream length (ft) 
Mean St. dev. 
Ratio 
Stream order 
No. of 
streams 
Mean 
stream length 
Stream cross section surveys are designed to monitor channel dynamics. 
Seventy-two cross sections were established along the main stream and one 
selected tributary as shown in figure 3. Surveys were conducted in October 
1979 and November 1980. A summary of the data from the two surveys is 
shown in table 30. 
On the basis of the data from the 72 cross sections, the total volume 
of deposited sediment is 700,839 cubic feet and the total stream bank 
erosion is 1,842,312 cubic feet. Hence, the net stream erosion amounts to 
1,141,522 cubic feet. Assuming that the volume weight of the sediment is 
approximately equal to the deposited sediment in the lake which was 
measured as 47.6 pounds per cubic foot (Bogner, 1979), the total stream-
bank erosion from the main stream and one of the tributaries could amount 
to 27,192 tons between December 1979 and October 1980. 
The stream slope of the main stem is 27.5 ft per mile and the slope of 
the main tributary is 81.9 ft per mile. Downstream of the tributary 
junction, the stream slope reduced to 12.7 ft per mile. This slope is 
considered steep for midwest U.S. topography. 
Field Sites 
Two field sites were established to measure the water quantity and 
quality from agricultural fields. Their locations are shown in figure 1. 
1) Station E—This station is located in the northwestern part of the 
watershed. The station consists of a 36-inch H-flume, a Stevens type F 
stage recorder, and an ISC0 1600 automatic water sampler. The watershed 
area is 28.6 acres. The soil in the watershed consists of Clinton silty 
loam with 17.4 acres of slope ranging from 2 to 5 percent (B slope class) 
and 11.2 acres of slope ranging from 5 to 10 percent (C slope class), as 
shown in figure 36. The main channel length of this watershed was 
estimated as 1863 feet. 
Before 1980, this field was planted with a corn/soybean rotation with 
spring plowing across the slope. After 1980, the practice on this field 
was changed to a corn/soybean/wheat rotation with chisel plowing in the 
fall, disking twice in the spring, and 2000 pounds of residue left on the 
ground. 
2) Station F—This station is located in the northern part of the 
watershed. The station is equipped with a 36-inch H-flume, a Stevens type 
stage recorder, and an ISCO series 1600 automatic sampler. The drainage 
area is 107.4 acres. Major soil types in the watershed are: Rushville 
silt loam, Keomah silt loam, and Clinton silt loam. Most of the land has a 
slope 2 to 10 percent (B and C slope classes), as shown in figure 37. 
Before 1980, the field was planted with a corn/soybean rotation with 
spring plowing across the slope, and was chiseled and disked twice before 
planting. After 1980, the recommended practice for this field was to plant 
corn and soybeans on the contour, rotating them with small grains, with 
2000 pounds of residue. 
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Table 30. Sediment Deposition and Erosion in the Main Stem 
of the Blue Creek Watershed, Pike County, Illinois 
Average Average 
Stream deposition erosion Volume of 
Cross section Slope Length area area dep. s ediment 
From To (ft/mi) (ft) (sq ft) (sq ft) (cu ft) 
BM1 01 132.0 
01 02 2.64 184.8 33.1 61.2 6113.2 11306.1 
02 03A 7.92 264.0 33.6 51.4 8857.2 13564.3 
03A 03B 23.8 132.0 39.5 41.4 5215.3 5459.5 
03B 04 19.5 792.0 34.6 34.9 27411.1 27609.1 
04 05 9.50 871.2 30.7 26.3 26702.3 22895.1 
P1 01A 52.8 0.5 40.2 28.5 2124.7 
P2 01B 52.8 20.4 6.4 1074.5 335.3 
P3 02A/02B 52.8 69.3 25.5 3659.6 1346.4 
05 06 19.0 528.0 28.0 26.4 14757.6 13928.6 
06 07 35.9 132.0 30.8 23.5 4065.6 3100.7 
07 08 21.6 739.2 29.6 17.3 21858.1 12817.7 
08 09 6.86 158.4 13.8 45.6 2181.2 7223.0 
09 10A 4.22 396.0 27.1 57.0 10739.5 22579.9 
10A 10B 1.06 105.6 23.7 39.6 2502.7 4182.8 
10B 11A 13.7 343.2 8.3 37.6 2831.4 12914.6 
11A 11B 150.2 52.8 9.9 40.5 522.7 2136.3 
11B 12 -52.3 211.2 11.1 111.7 2350.7 23588.9 
12 13 15.8 871.2 15.1 125.7 13137.7 109527.3 
13 14 12.7 739.2 30.5 53.9 22538.2 39820.7 
14 15 18.0 237.6 28.8 47.4 6833.4 11264.6 
15 16 14.8 290.4 16.3 44.6 4745.1 12957.6 
P6 16A - 52.8 14.4 11.2 761.9 591.4 
16 17 17.4 396.0 12.3 30.8 4855.0 12200.8 
17 18 0.0 132.0 10.0 22.3 1305.5 2946.2 
P7 17A - 7.6 72.3 402.9 3819.0 
P8 18A - 52.8 1.1 21.1 56.5 1111.4 
18 19 13.7 422.4 23.8 16.8 10048.9 7096.3 
P9 19A - 52.8 14.6 38.6 768.8 2036.0 
19 20 20.1 633.6 21.4 42.2 13571.7 26737.9 
20 21 20.1 264.0 5.6 49.7 1489.0 13123.4 
P10 22N/S - 184.8 12.4 23.2 2289.7 4291.1 
P4 01T - 79.2 29.4 5.2 2329.3 408.7 
01T 02T 37.5 211.2 21.4 26.2 4526.0 5522.9 
02T 03T 25.9 1003.2 19.0 53.8 19060.8 53972.2 
03T 03TA 33.3 79.2 24.8 33.5 1964.2 2653.2 
03TA 04T 52.8 316.8 32.8 8.4 10391.0 2661.1 
04T 04TA 40.1 79.2 26.9 13.8 2130.5 1093.0 
04TA 05T 22.2 475.2 10.6 46.8 5037.1 22239.4 
05T 06T 33.8 501.6 6.2 57.0 3109.9 28591.2 
06T 07T 36.4 554.4 15.7 28.5 8704.1 15800.4 
07T 08T 60.2 158.4 17.7 46.1 2803.7 7302.2 
P5 07TA - 105.6 45.1 37.4 4762.6 3949.4 
08T 09T 60.2 105.6 24.2 77.2 25555.2 81523.2 
09T 10T 92.9 2164.8 51.6 68.4 111703.7 148072.3 
10T 11t 1188.0 31.7 
100 
85.9 37659.6 102049.2 
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Table 30. Concluded 
Average Average 
Stream deposition erosion Volume of 
Cross section Slope Length area area dep. sediment 
From To (ft/mi) (ft) (sq ft) (sq ft) (cu ft) 
21 23 25.3 897.6 4.5 48.1 4039.2 43174.6 
23 P11 20.1 52.8 8.9 59.2 469.9 3125.8 
P11 24 - 158.4 16.5 11.2 2613.6 1774.1 
Pll 25 - 316.8 14.0 100.2 4435.2 31743.4 
P12 25A - 79.2 19.2 40.8 1520.6 3231.4 
25 26 12.1 686.4 11.4 64.8 7825.0 44478.7 
P13 26A - 52.8 46.8 43.6 2471.0 2302.1 
26 27 22.7 1267.2 10.1 84.6 12798.7 107205.1 
P14 27A - 79.2 50.6 24.7 4007.5 1956.2 
27 28 10.0 1478.4 11.7 92.2 17297.3 136308.5 
28 29 29.6 501.6 40.4 41.9 20264.6 21017.0 
29 30 21.6 633.6 41.5 32.3 26294.4 20465.3 
30 P15 35.9 158.4 14.1 25.2 2233.4 3991.7 
P15 31 - 316.8 13.7 49.2 4340.2 15586.6 
P15 32 - 475.2 11.5 15.9 5464.8 7555.7 
32 33 21.1 1663.2 11.2 53.0 18627.8 88149.6 
P16 33A - 158.4 13.4 8.4 2122.6 1330.6 
33 34 39.1 686.4 11.7 78.4 8030.9 53813.8 
34 35 28.5 1689.6 22.6 45.5 38185.0 76876.8 
P17 34A - 79.2 17.6 97.6 1393.9 7729.9 
P18 35A - 52.8 0.0 0.0 0.0 0.0 
P18 36 - 105.6 0.1 35.0 10.6 3696.0 
35 37 34.8 607.2 19.9 53.4 12083.3 32424.5 
P19 37A - 158.4 0.0 0.0 0.0 0.0 
37 38 64.9 818.4 6.5 74.3 5319.6 60807.1 
38 39 49.1 686.4 16.9 61.7 11600.2 42350.9 
39 40 91.9 633.6 24.2 87.6 15333.1 55503.4 
40 END - 844.8 10.2 59.0 8617.0 49843.2 
11T END - 264.0 0.1 58.5 26.4 15444.0 
Total deposition = 700,839 ft3 
Total erosion = 1,842,361 ft3 
Net stream erosion = 1,141,522 ft3 
Total weight of net stream erosion = 27,192 tons, assuming 
the volume weight of the deposited sediment is 47.6 pounds 
per cubic foot on the basis of deposited sediment samples 
taken from the lake bottom. 
Drainage area = 0.045 sq mi = 28.6 acres 
Figure 36. Field Site E in the Blue Creek watershed 
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Figure 37. Field Site F in the Blue Creek watershed 
Results of Field Monitoring 
During the 1981 and 1982 water years, eight storm events were recorded 
at field sites E and F. Table 31 shows the precipitation, runoff, and 
sediment loads for these eight storm events. For comparison purposes, the 
corresponding storm event at Station C was also tabulated. 
Watershed E had four storm events analyzed. Since this small upland 
watershed needed relatively high precipitation to generate runoff, the four 
storm events had relatively high amounts of rainfall, ranging from 1.442 to 
3.062 inches. The runoff ratios were relatively low (ranging from 1 to 2 
percent), except for the event of May 17, 1981. This event had a very high 
antecedent soil moisture condition in the field. 
Watershed F had six events analyzed, as shown in table 31. Rainfall 
in these events ranged from 0.403 to 2.285 inches. Runoff ratios ranged 
from 6 to 33 percent, with the exception of the event on February 16, 1981, 
which was caused by rainfall and snowmelt. 
The only significant sediment load was in connection with the event on 
May 17, 1981, which generated 9.282 tons of suspended sediment as the 
result of 3.06 inches of rainfall. At Watershed F, the sediment loads of 
the six storm events are very small. However, the corresponding sediment 
loads and runoff further downstream at Station C showed quite a significant 
increase, as shown in table 31. This observation could indicate that the 
contribution of runoff and sediment loads from these upland fields were 
relatively small. 
Sediment Budget 
The information gathered so far includes information on: 1) gross 
erosion in the watershed; 2) stream bed and bank erosion in main streams 
and tributaries; 3) the suspended sediment load at Stations A and C, which 
are located at the spillway and the upstream main stream, respectively; 
4) sediment removal by the water supply treatment plant; and 5) the sedi-
mentation rate in the reservoir. On the basis of these data, an annual 
sediment budget was constructed (see figure 38). 
The annual sheet and rill erosion upstream of Station C was assessed 
by Lee (1981) as 41,096 tons. The bank and bed erosion was measured in a 
previous section as 27,192 tons per year. This would make the total gross 
erosion amount to 68,288 tons upstream of Station C. From total suspended 
sediment data collected at Station C from Water Year 1980 to Water Year 
1982, the average annual sediment yield was determined to be 11,044 tons. 
On the basis of these data, the sediment delivery ratio at Station C can be 
computed as 11,044/68,288 = 16 percent. It is worthwhile to note here that 
the delivery ratio for the channel bed and bank erosion portion generally 
is recognized to be higher than that for sheet and rill erosion. 
Farther downstream from Station C, the sediments are transported to 
Lake Pittsfield, as shown in figure 38. According to the 1977 reservoir 
sedimentation survey (Bogner, 1979), the annual sediment deposition rate 
amounts to 34,148 tons. Considering that the sheet and rill erosion and 
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Table 31. Data Summaries of Field Sites in Blue Creek. Watershed, 
Pike County, Illinois 
Date Watershed E Watershed F Watershed C 
(start 
of storm) 
Precip. 
(inches) 
Runoff 
(inches) 
Sed. load 
(tons) 
Precip. 
(inches) 
Runoff 
(inches) 
Sed. load 
(tons) 
Precip. 
(inches 
Runoff 
) (inches) 
Sed. load 
(tons) 
5/17/81 3.062 .745 9.282 - - - 3.462 1.929 2445. 
10/05/81 1.817 .012 .0017 - - - 1.457 .575 888. 
10/17/81 - - - .949 .047* N.A. 1.173 .372 490. 
2/16/82 - - - .403 .133* N.A. .306 
2/19/82 - - - .559 .488 1.095 .549 3.850** 1391.** 
6/08/82 2.285 .047* N.A. 2.285 .139 N.A. 2.174 1.036 1457. 
7/03/82 1.442 .022 N.A. 1.442 .012 .0285 1.372 .261 248. 
7/26/82 - - - 2.160 .549 N.A. 1.741 .590 689. 
N.A. = insufficient water quality samples to estimate sediment load 
* = incomplete hydrograph 
** = combined snowmelt events 
Note: Drainage area at Station E = 28.6 acres 
Drainage area at Station F = 107.4 acres 
Drainage area at Station C = 3272 acres 
Figure 38. Annual sediment budget for the Blue Creek watershed 
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channel erosion downstream of Station C were of a similar level to the 
erosion upstream of Station C, the total amount of gross erosion could 
amount to 68,288 x 7136/3272 = 148,931 tons. 
The sediment yield at Lake Pittsfield consists of two components: 
1) sediment deposits in the reservoir, and 2) the sediment passed through 
the spillway and transported downstream. Therefore, the sediment yield at 
the reservoir could be computed as: 34,148 + 413 = 34,581 tons. Accord-
ingly, the sediment delivery ratio at the reservoir could be estimated as 
34,581/148,931 = 23.2 percent. This delivery ratio is about at the level 
reported previously by Lee and Stall (1977). 
As described in the field site section, sediment delivery ratios at 
field sites were significantly lower than generally conceived. All this 
information clearly indicates that any future sediment budget study should 
include a channel component. 
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SUMMARY AND CONCLUSIONS 
Summary 
A three-year field monitoring and evaluation of the rainfall-runoff, 
erosion-sedimentation, and water quality in the Blue Creek watershed, Pike 
County, Illinois, was completed. The study consisted of 1) a gross erosion 
assessment using a field survey and the Universal Soil Loss Equation 
(USLE); 2) a detailed channel cross section survey to determine stream bank 
and bed erosion and deposition; 3) a streambed material analysis to deter-
mine particle size distribution; 4) runoff and suspended sediment monitor-
ing at main streams and major tributaries to determine total suspended 
solids and total volatile solids; 5) establishment of a series of small 
field sites (20 to 100 acres) to determine sediment delivery from the 
sources; and 6) a reservoir sedimentation survey to determine the amount of 
sediment deposition at the outlet of the watersheds. All the components 
were used to construct a source-sink model for assessing the Erosion— 
Sediment Control Program in Illinois. 
Fourteen water quality parameters were analyzed, and six of these were 
selected for further investigation: total suspended solids, volatile sus-
pended solids, turbidity, total Kjeldahl nitrogen, total phosphorus, and 
dissolved phosphorus. The correlations between streamflow and total sus-
pended solids, and between total suspended solids and turbidity, are better 
than those between any other water quality parameters. 
Streambed material samples were taken at six locations in the 
watershed on 20 different dates over a period of 18 months from May 1980 
through October 1981 , and were analyzed for particle size distribution. 
The results indicated that the mean particle sizes range from medium gravel 
to fine silt. The correlation analysis of the data seems to indicate that 
the changes in the particle size distribution in the watershed reflect the 
results of agricultural activities. During the period when the crop canopy 
is high, the streambed materials tend to consist of larger particles. 
Before the establishment of vegetative ground cover and after the crop 
harvest, the finer particles (clay and silt) are predominant in the stream 
bed. 
Conclusions 
The following conclusions may be drawn on the basis of the three-year 
data: 
1) During the three-year monitoring period, the gross erosion in the 
5-square-mile subwatershed was assessed as 68,288 tons per year, 
and the sediment delivery ratio was computed as 16 percent. The 
sheet and rill erosion makes up about 60 percent of the gross 
erosion, and the rest comes from stream bed and bank erosion. 
2) The annual sedimentation rate at Lake Pittsfield was measured as 
34,148 tons. The sediment passing through the spillway was 
measured as an insignificant amount. The sediment delivery ratio 
at this 11-square-mile lake was computed as 23.2 percent. 
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3) The field site monitoring data indicated that both runoff and 
suspended sediment load were closely related to heavy rainfall 
events. The runoff ratios at the field sites showed lower values 
than those at downstream monitoring stations. The suspended sedi-
ment load per acre generated from the field sites also seems to 
show smaller amounts than that at downstream monitoring stations. 
There is a strong indication that sediment load generated in the 
upland fields does not transport downstream in a short time frame. 
The results also indicated that the amount of sediment left in the 
upland field does not contribute as large a share as that gener-
ally recognized. 
4) Within the three-year monitoring period, the annual rainfalls 
showed quite a large variation. Since the runoff, erosion, 
suspended sediment load, and water quality are closely related 
to rainfall events, this limited period of field monitoring was a 
major constraint on making a long-term general conclusion on the 
effectiveness of best management practices applied in the water-
shed. 
5) The correlation between turbidity and total suspended solids was 
better at the 5-square-mile subwatershed than at the lake. The 
correlations between streamflow and total Kjeldahl nitrogen, total 
phosphorus, or dissolved phosphorus showed poorer correlations 
than that between streamflow and suspended solids. 
109 
REFERENCES 
Albert, E. E., G. E. Shuman, and R. E. Burwell. 1978. Seasonal Runoff 
Loss of Nitrogen and Phosphorus from Missouri Valley Loess Watersheds. 
Journal of Environmental Quality, vol. 7, no. 2. 
Bergstrom, Robert E., and Arthur J. Zeizel. 1957. Groundwater Geology in 
Western Illinois, South Part. Illinois State Geological Survey 
Circular 232. 
Bogner, William C. 1979. Sedimentation Survey of Pittsfield Lake, 
Pittsfield, Illinois. Illinois State Water Survey Letter Report. 
Brakensiek, D. L., H. B. Osborn, and W. J. Rawls. 1979. Field Manual for 
Research in Agricultural Hydrology. USDA Agriculture Handbook 
No. 224. 
Brune, G.M.. 1953. Trap Efficiency of Reservoirs. Transactions, American 
Geophysical Union, vol. 34, pp. 407-418. 
Davenport, Thomas E. 1981. Blue Creek Watershed Project, Pike County, 
Illinois, May 1979-October 1980. Illinois Environmental Protection 
Agency, Springfield, Illinois. 
Davenport, Thomas E. 1982. Water Resource Data and Preliminary Trend 
Analysis for the Blue Creek Watershed Project, Pike County, Illinois, 
Phase II. Illinois Environmental Protection Agency. 
Folk, Robert L. 1974. Petrology of Sedimentary Rocks. Hemphill 
Publishing Co., Austin, Texas. 
Folk, Robert L., and William C. Ward. 1957. Brazos River Bar: A Study in 
the Significance of Grain Size Parameters. Journal of Sedimentary 
Petrology 27, pp. 3-27. 
Illinois Environmental Protection Agency. 1979. Water Quality Management 
Plan, 6 volumes, Springfield, Illinois. 
Inman, Douglas L. 1952. Measures for Describing the Size Distribution of 
Sediments. Journal of Sedimentary Petrology, vol. 22, no. 3, 
pp. 125-145. 
Krumbein, W. C. 1938. Size Frequency Distribution of Sediments and the 
Normal Phi Curve. Journal of Sedimentary Petrology, vol. 18, 
pp. 84-90. 
Lee, Ming T. 1982. Erosion and Sediment Assessment—A Case Study in 
Illinois, United States. Proceedings of the International Symposium 
on Hydrological Research Basins and Their Use in Water Resources 
Planning, vol. 3, Swiss Hydrological Service, Bern, Switzerland, 
pp. 695-704. 
110 
Lee, Ming T. 1981. Gross Erosion Assessment in the Blue Creek Watershed, 
Pike County, Illinois. Illinois State Water Survey Contract 
Report 277. 
Lee, Ming T., and John B. Stall. 1977. Sediment and Soil Loss in 
Illinois. Contract Report to the Illinois Environmental Protection 
Agency. 
Leighton, M. M., George E. Ekblaw, and Leland Horberg. 1948. Physio-
graphic Divisions of Illinois. Illinois State Geological Survey 
Report of Investigation 129. 
Linsley, R.K., Jr., M.A. Kohler, and J.L.H. Paulhus. 1975. Hydrology for 
Engineers. McGraw-Hill Book Company, Inc., New York. 
Meyer, L. D., and W. C. Harmon. 1981. Soil Erosion and Sediment Charac-
teristics of Typical Soils and Land Uses in the Goodwin Creek Catch-
ment, Appendix G, Stream Channel Stability. USDA Sediment Laboratory, 
Oxford, Mississippi. 
North Carolina Agricultural Extension Service. 1982. Best Management 
Practices for Agricultural Nonpoint Source Control, vol. 3, Sediment, 
Raleigh, North Carolina. 
Otto, G. H. 1939. A Modified Logarithmic Probability Graph for Inter-
pretation of Mechanical Analysis of Sediments. Journal of Sedimentary 
Petrology, vol. 9, no. 2, August, pp. 62-76. 
Priest, R. F., and C. R. Miller. 1975. Sediment Sources and Sediment 
Yields. American Society of Civil Engineers, Manual No. 54, 
Chapter IV. 
Shreve, R. L. 1966. Statistical Law of Stream Number. Journal of 
Geology, vol. 74, no. 1, pp. 17-37, January. 
Smith, H.F., John B. Stall, and Julius Dawes. 1966. Quantitative Analysis 
of Reservoirs and Stream Yields. Journal, American Water Works 
Association, September. 
Soil Conservation Service, USDA. 1974. Resource Conservation Planning 
Technical Note-IL-4, Universal Soil Loss Equation. Soil Conservation 
Service, Champaign, Illinois. 
Standard Methods for the Examination of Water and Wastewater. 1976. 
American Public Health Association, Washington, D.C., 1193 p., 14th 
edition. 
Strahler, A. N. 1964. Quantitative Geomorphology of Drainage Basins and 
Channel Networks. In V. T. Chow (ed.), Handbook of Applied Hydrology, 
Sec. 4-II, McGraw-Hill Book Company, New York. 
Technical Advisory Committee on Water Resources. 1967. Water for 
Illinois, A Plan for Action. 
111 
Vanon, V. A. 1975. Sediment Transportation Mechanics, Properties of 
Sediment. American Society of Civil Engineers, Manual No. 54, 
Chapter II. 
Walton, H. 1979. Field Method Manual. Illinois Environmental Protection 
Agency, Division of Water Pollution Control, Springfield, Illinois. 
Wischmeier, W.H., and D.D. Smith. 1978. Predicting Rainfall Erosion 
Losses - A Guide to Conservation Planning. U.S. Department of 
Agriculture, Agriculture Handbook, No. 537. 
112 
LIST OF ABBREVIATIONS IN APPENDICES 
TKN = Total Kjeldahl Nitrogen in mg/l 
COD = Chemical Oxygen Demand in mg/1 
NH3 = Ammonia in mg/1 
N32 = Nitrate and Nitrite in mg/1 
PTL = Total Phosphorus in mg/1 
DSP = Dissolved Phosphorus in mg/1 
KTL = Total Potassium in mg/1 
FET = Total Iron in mg/1 
BOD = Biological Oxygen Demand in mg/1 
TEM = Temperature in degrees centigrade 
PH = pH in pH units 
DOXY = Dissolved oxygen in mg/l 
CON = Conductivity in μs/cm 
TUB = Turbidity in Nephelometric Turbidity units 
LAKE = Upstream lake site 
LAKE 1 = Near spillway 
LAKE 2 = Mid-lake 
LAKE 3 = Upstream lake site 
RIVER = Gaging station on Blue Creek at Hwy 107 bridge 
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Appendix A 
Precipitation Data for the Blue Creek Watershed 
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RAIN GAUGE 1, INCHES OF PRECIPITATION 
WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 
DAY OCT NOV DEC JAN FEB MAR APR MAY JON JUL AUG SEP 
1 .00 .00 --- --- .00 .00 .94 .00 .00 .57 
2 .00 .00 --- --- .00 .00 .33 .31 .00 .07 
3 .00 .00 --- --- .00 .00 .00 .28 .00 .00 
4 .00 .00 --- .00 .00 .00 .63 .04 .72 .66 
5 .00 .00 --- .12 .00 .00 .00 .28 .39 1.33 
6 .00 .00 --- .00 .00 .00 .00 .03 .49 .30 
7 .00 .00 --- .00 1.29 .00 .00 .00 .00 .00 
8 .00 .00 --- .26 .01 .00 .00 .00 .00 .00 
9 .00 .00 --- .00 .28 .00 .00 .00 .00 .00 
10 .00 .00 --- .00 .00 .06 .00 .00 .00 .00 
11 .15 .00 --- .00 .00 .00 .00 .00 .00 .00 
12 .00 .00 --- .00 .00 .84 .00 .00 .00 .09 
13 .00 .00 --- .19 .00 .00 .00 .00 .00 .25 
14 .00 .00 .31 .00 .30 .00 .15 .00 .40 .00 
15 .00 .16 --- .00 .20 .00 .05 .00 1.19 .13 
16 .00 .00 .13 .00 .33 .00 .00 --- 1.63 
17 .00 .00 --- .06 .00 1.67 .00 .00 --- .00 
18 .00 .00 --- .00 .00 .00 .00 .05 .22 .00 
19 .00 .09 --- .00 .00 .00 .00 .00 .00 .00 
20 .00 .10 --- .23 .00 .00 .00 .00 .26 .00 
21 .00 --- --- .00 .00 .00 .00 .25 .03 .00 
22 .71 --- --- .00 .00 .00 .00 .00 .00 .00 
23 .86 --- --- .06 .00 .62 .45 .00 .00 .00 
24 .99 --- --- .78 .00 .00 .00 .00 .00 .00 
25 .00 --- --- .00 .00 .00 .00 .03 .00 .00 
26 .00 --- —-- .00 .00 .00 .00 .08 .00 .00 
27 .00 --- --- .00 .00 .00 .00 .00 .00 .00 
28 .00 --- --- .39 .00 .00 .00 .00 .41 .00 
29 .00 --- --- 1.68 .00 .00 .00 .00 --- .00 
30 .00 --- .00 .00 .15 .00 .00 --- .00 
31 .00 --- .00 .54 .00 ---
TOTAL 2.71 .35* .31* 3.90* 2.08 4.21 2.55 1.35 4.11* 5.03 
* = INCOMPLETE 
--- = DATA MISSING 
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RAIN GAUGE 1, INCHES OF PRECIPITATION 
WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 
118 
DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 
1 .00 .00 --- .00 .10 .00 .00 .00 .18 .02 .00 .00 
2 .00 .00 --- .00 .00 .00 .00 .00 .00 .12 .00 .00 
3 .00 .03 --- .00 .00 .10 .07 .00 .00 .16 .12 .00 
4 .00 .00 --- .00 .00 1.09 .00 .26 .00 4 . 3 4 .00 .00 
5 .00 .00 --- .00 .00 .00 .00 .03 .00 .00 --- .00 
6 .00 .00 --- .25 .00 .00 .00 .00 .00 .00 --- .00 
7 .00 .00 --- .00 .00 .00 .00 .00 .00 .00 --- .37 
8 .00 .00 --- .00 .10 .00 .13 .00 .24 .00 .00 .00 
9 .00 .00 --- .00 .48 .00 .00 .42 .00 .00 .20 .00 
10 .00 .00 --- .00 .00 .00 .05 1.99 .00 .00 --- .00 
11 .00 .00 --- .00 .00 .00 2.17 .00 .14 .00 --- .00 
12 .00 .00 .00 .00 .00 .00 .83 .00 .16 .00 --- .00 
13 .00 .00 .00 .00 .00 .00 1.17 .00 .00 .00 --- .00 
14 .00 .24 .00 .00 .00 .00 .00 .36 .00 .00 --- .00 
15 .08 .00 .00 .00 .00 .00 .00 .00 1.08 .19 .43 .00 
16 .23 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 
17 1 . 7 1 .00 .00 .00 .00 .00 .00 1.05 .00 .00 .00 .00 
18 .00 .00 .00 .00 .00 .00 .00 2.70 .00 .32 .00 .00 
19 .00 .00 .00 .00 .00 .00 .79 .00 .52 2.63 .00 .00 
20 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 
21 .00 .00 .00 .00 .12 .00 .00 .00 1.80 .00 .00 .00 
22 .00 .00 .00 .00 .32 .00 .52 .04 .00 .00 .00 .00 
23 .00 .23 .00 .00 .10 .00 .00 .30 .00 1.11 .00 .00 
24 .27 .00 .00 .00 .00 .00 .00 .00 1.94 .06 .00 .00 
25 .00 --- .11 .00 .00 .13 .00 .00 .43 1.78 .00 .30 
26 .00 --- .00 .00 .00 .00 .00 .00 .00 1.93 .00 .00 
27 .68 --- .00 .00 .00 .00 .13 .00 .00 1.65 .00 .00 
28 .03 --- . 14 .00 .00 .00 .00 .00 .00 .04 .19 .00 
29 .00 --- .00 .00 1.03 .00 .04 .00 .00 .09 .00 
30 .00 --- .00 .00 .00 .00 .00 .00 .00 .28 .00 
31 .00 .00 .38 .00 .00 .00 .46 
TOTAL 3 . 0 0 0 .50* .0 .25* 0 .63 1.22 2.35 5.86 7.19 6.49 14.35 1 . 7 7 * 0 . 6 7 
* = INCOMPLETE 
---   = DATA MISSING 
RAIN GAUGE 1, INCHES OF PRECIPITATION 
WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982 
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DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 
1 .00 .32 .00 .48 .00 .00 .21 .00 .00 .00 .00 .22 2 .00 .40 .00 .31 --- .00 .62 .00 .00 .68 .00 .39 3 .00 .39 .00 .00 --- .59 .00 .00 .00 1.48 .00 .00 4 .00 .00 .00 .00 --- .80 .00 .00 .22 .00 .00 .00 5 1.55 .00 .00 .00 --- .00 .42 .00 .00 .00 .08 .00 
6 .00 .00 .00 .00 --- .00 .00 .14 .00 .00 .00 .00 
7 .00 .00 .00 .00 --- .00 .09 .00 .68 .00 .69 .00 8 .00 .00 .00 .00 --- .00 .15 .00 1.36 .00 .00 .00 9 .14 .00 .00 .00 --- .00 .00 .00 .88 .00 .00 .00 10 .00 .00 .00 .00 --- .00 .00 .00 .13 .27 .46 .00 
11 .00 .00 .00 --- --- .00 .00 .00 .00 .00 .00 .00 
12 .00 .00 .00 .06 --- .36 .00 .00 .00 .00 .00 .00 
13 .28 .00 .00 .00 --- .00 .00 .00 .00 .00 .00. .80 
14 .58 .00 .00 .14 --- .42 .00 .11 .00 .00 .00 .26 
15 .00 .33 .00 .00 --- .17 .23 .00 .33 .00 .22 .10 
16 .00 .00 .39 .00 --- .18 .66 .08 .00 .00 .00 .00 17 1.29 .00 .05 .00 --- .00 .00 .00 .00 .00 .00 .80 18 .00 .00 .00 .06 --- .00 .00 .00 .00 .53 .00 .00 
19 .00 .41 .00 --- --- .00 .00 .00 .00 .97 .00 .00 
20 .00 .00 .00 --- .00 .00 .19 .51 .00 .00 .00 .00 
21 .30 .00 .00 --- .00 .00 .00 1.32 .00 .00 .00 .00 
22 .05 .00 .00 --- .00 .00 .00 .00 .15 .00 .00 .00 23 .00 .08 .00 --- .00 .00 .00 .00 .00 .00 .16 .00 24 .00 .00 .00 --- .00 .23 .00 .00 .00 .00 .00 .00 
25 .00 .00 .00 --- .00 .21 .00 .00 .00 .00 .00 .00 
26 .00 .23 .00 --- .00 .00 .16 .66 .08 1.64 .70 .00 27 .00 .00 .30 --- .00 .00 .00 .49 .00 .00 .00 .00 
28 .00 .00 .00 --- .00 .00 .00 .00 .43 .00 .00 .00 
29 .00 .00 .00 1.04 .00 .00 .00 .00 .00 .00 .00 30 .00 .40 .00 .44 .00 .00 .23 .00 .00 .16 .00 31 .00 .06 .16 .00 .36 .00 .90 
TOTAL 4.19 2.56 0.80 2.69* 0.00* 2.96 2.73 3.90 4.26 5.57 3.37 2.57 
* = INCOMPLETE 
--- =- DATA MISSING 
RAIN GAUGE 2, INCHES OF PRECIPITATION 
WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 
DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 
1 .00 .00 .00 1.16 .00 .00 1.45 
2 .00 .00 .00 .44 .30 .00 .05 
3 .00 .00 .00 .03 .41 .00 .00 
4 .00 .00 .00 .42 .00 1.06 1.08 
5 .00 .00 .00 .00 .38 .42 1.05 
6 .00 .00 .00 .00 .00 .34 .37 
7 .00 .80 .00 .00 .00 .00 .00 
8 .00 .10 .00. .00 .00 .00 .00 
9 .00 .27 .08 .00 .00 .00 .00 
10 .00 .00 .07 .00 .00 .00 .00 
11 .00 .00 .00 .00 .00 .00 .00 
12 .54 .00 .30 .00 .00 .00 .06 
13 .04 .05 .00 .00 .00 .00 .08 
14 .00 .16 .00 .11 .00 .61 .00 
15 .00 .00 .00 .04 .00 .84 .11 
16 .00 .00 .32 .00 .00 1.48 .98 
17 .00 .00 1.63 .00 .00 .31 .03 
18 .00 .00 .00 .00 .24 .65 .00 
19 .00 .00 .00 .07 .00 .00 .00 
20 .00 .00 .00 .00 .00 .29 .00 
21 .00 .00 .00 .00 2.07 .00 .00 
22 .00 .00 .00 .00 .00 .00 .00 
23 .00 .00 .90 .36 .00 .00 .00 
24 .00 .00 .00 .00 .00 .00 .00 
25 .00 .00 .00 .00 .00 .00 .00 
26 .00 .00 .00 .00 .00 .00 .00 
27 .00 .00 .00 .00 .00 .00 .00 
28 .27 .07 .00 .00 .00 .00 .00 
29 .00 .24 .00 .00 .00 .00 .00 
30 1.61 .00 .20 .00 .00 .00 .00 
31- .00 .39 .00 .25 
TOTAL 2.46 1.69 3.89 2.63 3.40 6.25 5.26 
* = INCOMPLETE 
     =  DATA MISSING 
120 
RAIN GAUGE 2, INCHES OF PRECIPITATION 
WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 
DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 
1 .00 .00 --- .00 .08 .00 .00 .00 .20 --- --- ---
2 .00 .00 --- .00 .00 .00 .00 .00 .00 --- --- ---
3 .00 .00 --- .00 .00 .10 .14 .00 .00 --- --- ---
4 .00 .00 --- .00 .00 .99 .00 .22 .00 --- --- ---
5 .00 .00 --- .00 .00 .00 .00 .00 .00 --- --- ---
6 .00 .00 --- .20 .00 .00 .00 .00 .00 --- --- ---
7 .00 .00 --- .00 .00 .00 .00 .00 .00 --- --- ---8 .00 .00 --- .00 .20 .00 .17 .00 .33 --- --- ---
9 .00 .00 --- .00 .31 .00 .06 .71 .00 --- --- ---
10 .00 .00 --- .00 .00 .00 .12 1.32 .00 --- --- ---
11 .00 .00 --- .00 .00 .00 1.90 .00 .16 --- --- ---
12 .00 .00 .00 .00 .00 .00 .97 .00 .08 --- --- ---
13 .00 .00 .00 .00 .00 .00 .99 .00 .00 --- --- ---
14 .00 .21 .00 .00 .00 .00 .00 .34 .00 --- --- ---
15 .07 .00 .00 .00 .00 .00 .00 .00 1.09 --- --- ---
16 .27 .00 .00 .00 .00 .00 .00 .00 --- --- --- ---17 1.24 .00 .00 .00 .00 .00 .00 .96 --- --- --- ---
18 .00 .00 .00 .00 .00 .00 .00 2.71  ---                                --- --- ---
19 .00 .00 .00 .00 .00 .00 .47 .00 --- --- --- ---20 .00 .00 .00 .00 .00 .00 .00 .00 --- --- --- ---
21 .00 .00 .00 .00 .13 .00 .00 .00 1.05 --- --- ---
22 .00 .00 .00 .00 .32 .00 .60 .04 --- --- --- ---
23 .00 .17 .00 .00 .13 .00 .00 .40 --- --- --- ---
24 .20 .00 .00 .00 .00 .00 .00 .00 --- --- --- ---25 .00 --- .00 .00 .00 .08 .00 .00 --- --- --- ---
26 .00 --- .00 .00 .00 .00 .00 .00 --- --- --- ---
27 .66 --- .00 .00 .00 .00 .10 .00 --- --- --- ---28 .05 --- .00 .00 .00 .00 .00 .00 --- --- --- ---
29 .00 --- .00 .00 .95 .00 .00 --- --- --- ---
30 .00 --- .00 .00 .00 .00 .00 --- --- --- ---31 .00 .00 .40 .00 .00 --- ---
TOTAL 2.49 0.38* 0.00* 0.60 1.17 2.12 5.52 5.70 2.91* --- --- ---
* = INCOMPLETE 
--- = DATA MISSING 
121 
RAIN GAUGE 2, INCHES OF PRECIPITATION 
WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982 
122 
DAY OCT NOV DEC JAN FEB MAS APR MAY JUN JUL AUG SEP 
1 --- .34 .00 .57 .00 .00 --- --- --- --- --- ---2 --- .38 .00 .28 .00 .00 --- --- --- --- --- ---3 --- .39 .00 .00 .02 .46 --- --- --- --- --- ---4 --- .00 .00 .00 .04 .29 --- --- --- --- --- ---5 --- .00 .00 .00 .00 .00 --- --- --- --- --- ---
6 --- .00 .00 .00 .00 .00 --- --- --- --- --- ---
7 --- .00 .00 .00 .00 .00 --- --- --- --- --- ---8 --- .00 .00 .00 .00 .00 --- --- --- --- --- ---9 --- .00 .00 .00 .00 .00 --- --- --- --- --- ---10 --- .00 .00 .00 .00 .00 --- --- --- --- --- ---
11 --- .00 .00 .00 .00 .08 --- --- --- --- --- ---
12 --- .00 .00 .05 .00 --- --- --- --- --- --- ---13 --- .00 .00 .00 .00 --- --- --- --- --- --- ---14 --- .00 .00 .15 .00 --- --- --- --- --- --- ---15 --- .36 .00 .00 .00 --- --- --- --- --- --- ---
16 --- .00 .47 .00 .34 --- --- --- --- --- --- ---
17 --- .00 .00 .00 .00 --- --- --- --- --- --- ---18 --- .00 .00 .00 .57 --- --- --- --- --- --- ---19 --- .35 .00 .00 .00 --- --- --- --- --- --- ---20 --- .00 .00 .25 .00 --- --- --- --- --- --- ---
21 --- .00 .00 .00 .00 --- --- --- --- --- ---                       ---
22 --- .00 .00 .39 .00 --- --- --- --- --- --- ---23 --- .09 .00 .00 .00 --- --- --- --- --- --- ---24 --- .00 .00 .00 .00 --- --- --- --- --- --- ---25 --- .00 .00 .00 .00 --- --- --- --- --- --- ---
26 --- .13 .00 .00 .00 --- --- --- --- --- --- ---
27 --- .00 .10 .00 .00 --- --- --- --- --- --- ---28 --- .00 .00 .00 .00 --- --- --- --- --- --- ---29 --- .00 .00 .95 --- --- --- --- --- --- ---30 --- .33 .04 .40 --- --- --- --- --- --- ---31 --- .23 .10 --- --- --- ---
TOTAL --- 2.37 0.84 3.14 0.97 0.83* --- --- --- --- --- ---
* = INCOMPLETE 
--- = DATA MISSING 
123 
RAIN GAUGE 3, INCHES OF PRECIPITATION 
WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 
DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 
1 .00 .82 
2 .00 .05 
3 .00 .00 
4 .00 .80 
5 .00 1.08 
6 .00 .44 
7 .00 .00 
8 .00 .00 
9 .00 .00 
10 .00 .00 
11 .00 .00 
12 .00 .12 
13 .00 .07 
14 .54 .00 
15 .96 .10 
16 2.00 1.62 
17 .34 .02 
18 .39 .00 
19 .00 .00 
20 .23 .00 
21 .03 .00 
22 .00 .00 
23 .00 .00 
24 .00 .00 
25 .00 .00 
26 .00 .00 
27 .00 .00 
28 .33 .00 
29                                                                        ---    .00 
30                                                                        ---     .00 
31                                                                        ---
TOTAL 4.82* 5.12 
* = INCOMPLETE 
     = DATA MISSING 
124 
RAIN GAUGE 3, INCHES OF PRECIPITATION 
WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 
DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 
1 .00 .00 --- .00 .10 .00 .00 .00 .18 .11 .00 .00 2 .00 .00 --- .00 .00 .00 .00 .00 .00 .09 .00 .00 3 .00 .00 --- .00 .00 .10 .07 .00 .00 .00 .09 .00 4 .00 .00 --- .00 .00 1.12 .00 .31 .00 5.00 .09 .00 5 .00 .00 --- .00 .00 .00 .00 .00 .00 .00 .00 .00 
6 .00 .00 --- .21 .00 .00 .00 .00 .00 .00 .00 .00 
7 .00 .00 --- .00 .00 .00 .00 .00 .00 .00 .00 .37 8 .00 .00 --- .00 .10 .00 .07 .00 .27 .00 .00 .00 9 .00 .00 --- .00 .29 .00 .06 .44 .00 .00 .14 .00 10 .00 .00 --- .00 --- .00 .01 1.84 .00 .00 .00 .00 
11 .00 .00 --- .00 --- .00 2.51 .00 .17 .00 .00 .00 
12 .00 .00 .00 .00 --- .00 .98 .00 .13 .00 .00 .00 13 .00 .00 .00 .00 --- .00 .86 .00 .00 .00 .00 .00 14 .00 .23 .00 .00 --- .00 .01 .32 .00 .00 .00 .00 15 .08 .00 .00 .00 --- .00 .00 .00 1.12 .24 .34 .00 
16 .23 .00 .00 .00 --- .00 .00 .00 .00 .00 .00 .00 
17 1.80 .00 .00 .00 --- .00 .00 .92 .00 .00 .00 .00 18 .00 .00 .00 .00 
  ---                        .00 .00 1.67 .00 .36 .00 .00 
19 .00 .00 .00 .00 .00 .00 .66 .00 .69 3.58 .00 .00 20 .00 .00 .00 .00 --- .00 .00 .00 .00 .00 .00 .00 
21 .00 .00 .00 .00 --- .00 .00 .00 1.70 .00 .00 .00 22 .00 .00 .00 .00 --- .00 .56 .00 .00 .00 .00 .00 23 .00 .20 .00 .00 --- .00 .00 .37 .00 1.15 .00 .00 24 .27 .00 .00 .00 --- .00 .00 .00 1.68 .06 .00 .00 25 .00 --- .00 .00 --- .10 .00 .00 .45 2.96 .00 .28 
26 .00 --- .00 .00 .00 .00 .00 .00 .00 2.89 .00 .00 27 .80 --- .00 .00 .00 .00 .06 .00 .00 1.43 .00 .00 28 .04 --- .08 .00 .00 .00 .00 .00 .00 .02 .08 .00 29 .00 --- .00 .00 .98 .00 .00 .00 .00 .09 .00 30 .00 --- .00 .00 .00 .00 .00 .00 .00 .29 .00 31 .00 .00 .35 .00 .00 .00 .55 
TOTAL 3.22 0.43* 0.08* 0.56 0.49* 2.30 5.85 5.87 6.39 17.89 1.67 0.65 
* = INCOMPLETE 
--- = DATA MISSING 
125 
RAIN GADGE 3, INCHES OF PRECIPITATION 
WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982 
DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AOG SEP 
1 .00 .31 .00 .53 .00 .00 .12 .00 .00 .00 .00 .22 
2 .00 .39 .00 .30 .00 .00 .66 .00 .00 .49 .00 .48 
3 .00 .35 .00 .00 .01 .29 .03 .00 .00 1.24 .00 .00 4 .00 .00 .00 .00 .06 .10 .00 .00 .26 .00 .00 .00 
5 1.20 .00 .00 .00 .00 .00 .38 .00 .00 .00 .00 .00 
6 .00 .00 .00 .00 .00 .00 .00 .10 .00 .00 .00 .00 
7 .00 .00 .00 .00 .00 .00 .04 .00 .66 .00 .55 .00 
8 .00 .00 .00 .00 .00 .00 .16 .00 1.34 .00 .00 .00 
9 .00 .00 .00 .00 .00 .00 .00 .00 .72 .00 .00 .00 
10 .00 .00 .00 .00 .00 .00 .00 .00 .14 .32 .47 .00 
11 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 
12 .00 .00 .00 .05 .00 .38 .00 .00 .00 .00 .00 .00 
13 .27 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .56 
14 .65 .00 .00 .07 .00 .48 .00 .11 .00 .00 .00 .23 
15 .00 .30 .00 .00 .00 .20 .24 .00 .31 .00 .22 .11 
16 .00 .01 .48 .00 .23 .17 .70 .15 .00 .00 .00 .00 17 1.16 .00 .04 .00 .03 .00 .00 .00 .00 .00 .00 .67 
18 .00 .00 .00 .06 .55 .00 .00 .00 .00 .62 .00 .00 
19 .00 .40 .00 .00 .00 .00 .00 .00 .00 .66 .00 .00 
20 .00 .00 .00 .26 .00 .00 .16 .51 .00 .00 .00 .00 
21 .00 .00 .00 .00 .00 .00 .00 1.46 .00 .00 .00 .00 22 .32 .00 .00 .33 .00 .00 .00 .00 .33 .00 .00 .00 
23 .00 .09 .00 .00 .00 .00 .00 .00 --- .00 .15 .00 24 .00 --- .00 .00 .00 .20 .00 .00 .00 .00 .00 .00 25 .00 --- .00 .00 .00 .22 .00 .00 .00 .00 .00 .00 
26 .00 --- .00 .00 .00 .00 .00 .79 .15 1.64 .74 .00 27 .00 --- .16 .00 .00 .00 .00 .49 .00 .00 .00 .00 28 .00 --- --- .00 .00 .00 .00 .00 .29 .00 .00 .00 29 .00 --- --- .95 .00 .00 .00 .00 .00 .00 .00 30 .00 .42 --- .35 .00 .00 .41 --- .00 .19 .00 31 .00 .07 .14 .00 .27 .00 1.03 
TOTAL 3.60 2.27* 0.75* 3.04 0.88 2.04 2.49 4.29 4.20* 4.97 3.35 2.27 
* = INCOMPLETE 
--- = DATA MISSING 
126 
RAIN GAUGE 4, INCHES OF PRECIPITATION 
WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 
DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 
1 .00 1.10 
2 .00 .04 
3 .00 .00 
4 .00 .87 
5 .00 1.23 
6 .00 .56 
7 .00 .00 
8 .00 .00 
9 .00 .00 
10 .00 .00 
11 .00 .00 
12 .00 .10 
13 .00 .09 
14 .31 .00 
15 .88 .16 
16 1.64 1.37 
17 .34 .01 
18 .64 .00 
19 .00 .00 
20 .24 .00 
21 .05 .00 
22 .00 .00 
23 .00 .00 
24 .00 .00 
25 .00 .00 
26 .00 .00 
27 .00 .00 
28 .00 .00 
29 .00 .00 
30 .00 .00 
31 .27 
TOTAL 4.37 5.53 
* = INCOMPLETE 
--- = DATA MISSING 
RAIN GAUGE 4, INCHES OF PRECIPITATION 
WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 
DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 
1 .00 .00 --- .00 .08 .00 .00 .00 --- .01 .00 .00 2 .00 .00 --- .00 .00 .00 .00 .00 .00 .17 .00 .00 3 .00 .00 --- .00 .00 .11 .08 .00 .00 .00 .06 .00 4 .00 .00 --- .00 .00 1.11 .00 .24 .00 .00 .08 .00 5 .00 .00 --- .00 .00 .00 .00 .00 .00 .00 --- .00 
6 .00 .00 --- .23 .00 .00 .00 .00 .00 .00 --- .00 
7 .00 . .00 --- .00 .00 .00 .00 .00 .00 .00 --- .33 8 .00 .00 --- .00 .20 .00 .25 .00 .33 .00 .00 .00 9 .00 .00 --- .00 .33 .00 .03 .66 .00 .00 .36 .00 10 .00 .00 --- .00 .03 .00 .08 1.73 .00 .00 --- .00 
11 .00 .00 --- .00 .00 .00 2.11 .00 .15 .00 --- .00 
12 .00 .00 .00 .00 .00 .00 1.11 .00 .13 .00 --- .00 13 .00 .00 .00 .00 .00 .00 .93 .00 .00 .00 --- .00 14 .00 .28 .00 .00 .00 .00 .00 .49 .00 .24 --- .00 15 .09 .00 .00 .00 .00 .00 .00 .00 1.13 .25 .46 .00 
16 .25 .00 .00 .00 .00 .00 .00 .00 .00 .00 --- .00 
17 1.64 .00 .00 .00 .00 .00 .00 .95 .00 .00 --- .00 18 .00 .00 .00 .00 .00 .00 .00 2.40 .00 .44 --- .00 19 .00 .00 .00 .00 .00 .00 .52 .00 1.33 2.70 --- .00 20 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 --- .00 
21 .00 .00 .00 .00 .13 .00 .00 .00 1.75 .00 --- .00 22 .00 .00 .00 .00 .34 .00 .47 --- .00 .00 .00 .00 23 .00 .19 .00 .00 .13 .00 .00 .33 .00 1.16 .00 . .00 24 .39 .00 .00 .00 .00 .00 .00 --- 1.58 .08 .00 .00 25 .00 --- .00 .00 .00 .08 .00 --- .47 3.07 .00 .37 
26 .00 --- .00 .00 .00 .00 .00 --- .00 3.22 .00 ---27 .77 --- .00 .00 .00 .00 .15 --- .00 1.60 .00 ---28 .04 --- .00 .00 .00 .00 .00 --- .00 .00 .11 ---29 .00 --- .00 .00 1.02 .00 --- .00 .00 .05 ---30 .00 --- .00 .00 .00 .00 --- .00 .00 .44 ---31 .00 .00 .38 .00 --- .00 1.06 
TOTAL 3.18 0.47* 0.00* 0.61 1.24 2.32 5.73 6.80* 6.87* 12.94 2.62* 0.70* 
* = INCOMPLETE 
--- = DATA MISSING 
127 
128 
RAIN GAUGE 4, INCHES OF PRECIPITATION 
WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982 
DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 
1 --- .32 .00 .50 .00 .00 .10 .00 .00 .00 .00 .24 2 --- .39 .00 .31 --- .00 .73 .00 .00 .52 .00 .42 3 --- .39 .00 .00 --- .55 .03 .00 .00 1.17 .00 .00 4 --- .00 .00 .00 --- .25 .00 .00 .26 .00 .00 .00 5 --- .00 .00 .00 --- .00 .35 .00 .00 .00 .00 .00 
6 --- .00 .00 .00 --- .00 .00 .10 .00 .00 .00 .00 
7 --- .00 .00 .00 --- .00 .08 .00 .40 .00 .32 .00 8 --- .00 .00 .00 --- .00 .20 .00 1.24 .00 .00 .00 9 --- .00 .00 .00 --- .00 .00 .00 .71 .00 .00 .00 10 --- .00 .00 .00 --- .00 .00 .00 .20 .18 .52 .00 
11 --- .00 .00 .00 --- .00 .00 .00 .00 .00 .00 .00 
12 --- .00 .00 .06 .00 .46 .00 .00 .00 .00 .00 .00 13 --- .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .55 14 --- .00 .00 .18 .00 .40 .00 .13 .00 .00 .00 .80 15 --- .34 .00 .00 .00 .13 .23 .00 .33 .00 .19 .06 
16 --- .00 .69 .00 .34 .16 .80 .08 .00 .00 .00 .00 
17 --- .00 .03 .00 .03 .00 .03 .00 .00 .00 .00 .56 18 --- .00 .00 .00 .66 .00 .00 .00 .00 .45 .00 .00 19 --- .43 .00 .00 .00 .00 .00 .00 .00 .48 .00 .00 20 --- .00 .00 .25 .00 .00 .13 .40 .00 .00 .00 .00 
21 --- .00 .00 .00 .00 .00 .00 1.33 .00 .00 .00 .00 
22 --- .00 .00 .36 .00 .00 .00 .00 .31 .00 .00 .00 23 --- .09 .00 .00 .00 .00 .00 .00 .00 .00 .17 .00 24 --- .00 .00 .00 .00 .05 .00 .00 .00 .00 .00 .00 25 --- .00 .00 .00 .00 .29 .00 .00 .00 .00 .00 .00 
26 --- .24 .00 .00 .00 .00 .00 .45 .24 1.26 .73 .00 27 --- .00 .23 .00 .00 .00 .00 .50 .00 .00 .00 .00 28 --- .00 .00 .00 .00 .00 .00 .00 .07 .00 .00 .00 29 --- .00 .00 .97 .00 .00 .00 .00 .00 .00 .00 30 --- .40 .00 .41 .00 .00 .64 .00 .00 .20 .00 31 --- .10 .15 .00 .28 .00 .82 
TOTAL --- 2.60 1.05 3.19 1.03* 2.29 2.68 3.91 3.76 4.06 2.95 2.63 
* = INCOMPLETE 
--- = DATA MISSING 
129 
RAIN GAUGE 5, INCHES OF PRECIPITATION 
WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 
DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 
1 .00 .48 
2 .00 .08 
3 .00 .00 
4 .00 .80 
5 .00 1.03 
6 .00 .29 
7 .00 .00 
8 .00 .00 
9 .00 .00 
10 .00 .00 
11 .00 .00 
12 .00 .09 
13 .00 .46 
14 .38 .00 
15 1.26 .16 
16 1.74 1.65 
17 .13 .03 
18 .24 .00 
19 .00 .00 
20 .37 .00 
21 .02 .00 
22 .00 .00 
23 .00 .00 
24 .00 .00 
25 .00 .00 
26 .00 .00 
27 .00 .00 
28 .00 .00 
29 .00 .00 
30                                   .00    .00 
31 .74 
TOTAL 4.88 5.07 
* = INCOMPLETE 
= DATA MISSING 
RAIN GAUGE 5, INCHES OF PRECIPITATION 
WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 
DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 
1 .00 .00 --- .00 .09 .00 .00 --- --- .03 .00 .00 
2 .00 .00 --- .00 .00 .00 .00 --- .00 .12 .00 .00 3 .00 .00 --- .00 .00 .11 .13 --- .00 .18 .09 .00 4 .00 .00 --- .00 .00 .97 .00 --- .00 5.52 .00 .00 5 .00 .00 --- .00 .00 .00 .00 --- .00 .00 --- .00 
6 .00 .00 --- .20 .00 .00 .00 .00 .00 .00 --- .00 
7 .00 .00 --- .00 .00 .00 .00 .00 .00 .00 --- .38 8 .00 .00 --- .00 .13 .00 .17 .00 .24 .00 .00 .00 9 .00 .00 --- .00 .36 .00 .00 .33 .00 .00 .25 .00 10 .00 .00 --- .00 .00 .00 .14 1.92 .00 .00 --- .00 
11 .00 .00 --- .00 .00 .00 1.44 .00 .13 .00 --- .00 
12 .00 .00 .00 .00 .00 .00 .83 .00 .30 .00 --- .00 13 .00 .00 .00 .00 .00 .00 .89 .01 .00 .00 --- .00 14 .00 .24 .00 .00 .00 .00 .01 .31 .00 .00 --- .00 15 .09 .00 .00 .00 .00 .00 .00 .00 1.28 .13 .53 .00 
16 .22 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 17 1.53 .00 .00 .00 .00 .00 .00 .93 .00 .00 .00 .00 18 .00 .00 .00 .00 .00 .00 .00 2.13 .00 .25 .00 .00 
19 .00 .00 .00 .00 .00 .00 .90 .00 .24 1.93 .00 .00 
20 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 
21 .00 .00 .00 .00 .10 .00 .00 .00 1.59 .00 .00 .00 22 .00 .00 .00 .00 .36 .00 .71 .02 .00 .00 .00 .00 23 .00 .26 .00 .00 .11 .00 .00 .31 .00 1.13 .00 .00 24 .26 .00 .00 .00 .00 .00 .00 --- 2.04 .08 .00 .00 25 .00 --- .00 .00 .00 .07 .00 --- .48 1.51 .00 .44 
26 .00 --- .00 .00 .00 .00 .00 --- .00 2.56 .00 .00 27 .67 --- .00 .00 .19 .00 .24 --- .00 2.25 .00 .00 28 .01 --- .10 .00 .00 .00 .00 --- .00 .11 .23 .00 29 .00 --- .00 .00 1.06 .00 --- .00 .00 .31 .00 30 .00 --- .00 .00 .00 .00 --- .00 .00 .29 .00 31 .00 .00 .34 .00 --- .00 .46 
TOTAL 2.78 0.50* 0.10* 0.54 1.34 2.21 5.46 5.96* 6.30* 15.80 2.16* 0.82 
* = INCOMPLETE 
--- = DATA MISSING 
130 
RAIN GAUGE 5, INCHES OF PRECIPITATION 
WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982 
DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 
1 .00 .36 .00 .41 .00 .00 .27 .00 .00 .00 .00 .16 
2 .00 .28 .00 .28 .00 .00 .57 .00 .00 .83 .00 .32 
3 .00 .54 .00 .00 .03 .74 .00 .00 .00 1.44 .00 .00 
4 .00 .00 .00 .00 .04 .13 .00 .00 .12 .00 .00 .00 
5 1.82 .00 .00 .00 .00 .00 .35 .00 .00 .00 .14 .00 
6 .00 .00 .00 .00 .00 .00 .00 .14 .00 .00 .00 .00 
7 .00 .00 .00 .00 .00 .00 .09 .00 .28 .00 1.12 .00 
8 .00 .00 .00 .00 .00 .00 .26 .00 1.34 .00     ---     .00 
9 .12 .00 .00 .00 .00 .00 .00 .00 .91 .00     ---    .00 
10 .05 .00 .00 .00 .00 .00 .00 .00 .11 .20 .40 .00 
11 .00 .00 .00 .00 .00 .10 .00 .00 .00 .00 .00 .00 
12 .00 .00 .00 .07 .00 .34 .00 .00 .00 .00 .00 .00 
13 .44 .00 .00 .01 .00 .00 .00 .00 .00 .00 .00 .84 
14 .53 .00 .00 .10 .00 .46 .00 .08 .00 .00 .00 .11 
15 .00 .30 .00 .00 .00 .19 .41 .00 .22 .00 .26 .05 
16 .00 .00 .44 .00 .33 .20 .59 .08 .00 .00 .00 .00 
17 .94 .00 .00 .00 .07 .00 .01 .00 .00 .00 .00 1.15 
18 .00 .00 .00 .00 .56 .00 .00 .00 .00 .34 .00 .00 
19 .00 .43 .00 .00 .00 .00 .00 .00 .00 .60 .00 .00 
20 .00 .00 .00 .34 .00 .00 .13 .24 .00 .00 .00 .00 
21 .00 .00 .00 .00 .00 .00 .00 .98 .00 .00 .00 ---
22 .20 .00 .00 .28 .00 .00 .00 .00 .15 .00 .00 ---
23 .00 .09 .00 .00 .00 .00 .00 .00 .00 .00 .16 ---
24 .00 .00 .00 .00 .00 .26 .00 .00 .00 .00 .00 ---
25 .00 .00 .00 .00 .00 .21 .00 .00 .00 .00 .09 ---
26 .00 .22 .00 .00 .00 .00 .33 .52 .00 2.16 .68 ---
27 .00 .00 .17 .00 .00 .00 .00 .51 .00 .00 .00 ---
28 .00 .00 .00 .00 .00 .00 .00 .00 .08 .00 .00 ---
29 .00 .00 .00 .98 .00 .00 .00 .00 .00 .00 ---
30 .00 .52 .00 .45 .00 .00 .16 .00 .00 .19 ---
31 .00 .04 .00 .00 .33 .00 .78 
TOTAL 4.10 2.74 0.65 2.92 1.03 2.63 3.01 3.04 3.21 5.57 3.82* 2.33* 
* = INCOMPLETE 
= DATA MISSING 
131 
Appendix B 
Water Levels at Lake Pittsfield, 
1980 to 1982 Water Years 
133 
135 
LAKE WATER LEVEL, IN FEET, AT STATION A, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 
MEAN VALUES 
DAY OCT NOV DEC JAN , FEB MAR APR MAY JUN JUL AUG SEP 
1 1.70 1.76 1.67 1.62 3.26 2.87 3.34 2.60 2.59 2.70 
2 1.55 1.76 1.67 1.62 3.30 2.88 3.34 2.60 2.57 2.86 
3 1.56 1.75 1.67 1.62 3.10 2.87 3.38 2.63 2.57 2.85 
4 1.52 1.74 1.67 1.62 3.00 2.88 3.38 2.61 2.54 3.00 
5 1.52 1.74 1.67 1.62 3.00 2.85 3.26 2.64 2.68 3.40 
6 1.50 1.72 1.67 1.62 2.88 2.84 3.18 2.64 2.70 3.40 
7 1.70 1.73 1.67 1.62 2.96 2.83 3.08 2.62 2.69 3.30 
8 1.52 1.73 1.67 1.62 3.40 2.83 3.00 2.60 2.68 3.16 
9 1.50 1.72 1.67 1.62 3.36 2.80 2.98 2.59 2.66 3.06 
10 1.46 1.72 1.67 2.25 3.39 2.78 2.94 2.58 2.64 2.98 
11 1.46 1.72 1.67 2.30 3.19 2.78 2.88 2.56 2.60 2.90 
12 1.46 1.71 1.67 2.30 3.20 2.80 2.88 2.53 2.58 2.88 
13 1.46 1.71 1.67 2.30 3.30 2.87 2.86 2.50 2.55 2.87 
14 1.50 1.70 1.67 2.30 3.00 2.88 2.86 2.46 2.52 2.80 
15 1.44 1.68 1.67 2.30 3.06 2.85 2.86 2.44 2.65 2.80 
16 1.45 1.69 1.67 2.38 3.16 2.84 2.84 2.40 2.72 2.83 
17 1.44 1.71 1.67 2.46 3.11 2.87 2.80 2.37 3.25 3.25 
18 1.44 1.68 1.67 2.46 3.08 3.03 2.79 2.38 3.15 3.13 
19 1.40 1.68 1.62 2.48 3.04 3.03 2.79 2.33 3.10 3.05 
20 1.39 1.68 1.62 2.48 3.02 3.01 2.78 2.28 2.98 2.98 
21 1.38 1.71 1.62 2.48 2.99 3.02 2.77 2.28 3.00 2.92 
22 1.46 1.69 1.62 2.50 2.98 3.00 2.76 2.80 2.95 2.90 
23 1.47 1.70 1.62 2.50 2.96 3.04 2.77 2.80 2.88 2.86 
24 1.48 1.68 1.62 2.65 2.96 3.08 2.74 2.78 2.84 2.83 
25 1.78 1.68 1.62 2.70 2.96 3.02 2.72 2.75 2.83 2.80 
26 1.79 1.67 1.62 2.71 2.90 3.00 2.70 2.71 2.80 2.78 
27 1.79 1.67 1.62 2.72 2.88 2.94 2.69 2.71 2.78 2.76 
28 1.78 1.67 1.62 2.75 2.88 2.90 2.69 2.68 2.76 2.76 
29 1.77 1.67 1.62 2.80 2.88 2.88 2.68 2.65 2.74 2.75 
30 1.77 1.67 3.40 2.88 2.86 2.64 2.63 2.72 2.74 
31 1.76 1.67 3.44 2.85 2.61 2.70 
SPILLWAY = 2.82 FEET 
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LAKE WATER LEVEL, IN FEET, AT STATION A, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 
MEAN VALUES 
DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 
1 2.70 2.83 2.61 ICE ICE 3.10 3.12 3.18 3.18 3.27 4.35 3.40 
2 2.69 2.80 2.60 ICE ICE 3.10 3.10 3.16 3.18 3.22 3.82 3.30 
3 2.68 2.80 2.63 ICE ICE 3.09 3.08 3.14 3.16 3.20 3.59 3.24 
4 2.65 2.79 2.60 ICE ICE 3.11 3.07 3.13 3.15 6.66 3.47 3.22 
5 2.63 2.78 2.59 ICE ICE 3.28 3.06 3.13 3.13 6.66 3.38 3.16 
6 2.60 2.78 2.60 ICE ICE 3.26 3.06 3.12 3.12 6.16 3.31 3.13 
7 2.59 2.77 2.66 ICE ICE 3.22 3.04 3.11 3.10 4.69 3.26 3.10 
8 2.57 2.77 2.90 ICE ICE 3.19 3.02 3.10 3.10 3.96 3.22 3.09 
9 2.56 2.76 3.00 ICE ICE 3.16 3.06 3.08 3.09 3.65 3.19 3.10 
10 2.55 2.74 3.00 ICE ICE 3.14 3.06 3.38 3.06 3.47 3.20 3.09 
11 2.52 2.73 2.97 ICE ICE 3.12 3.58 3.60 3.05 3.35 3.19 3.06 
12 2.51 2.72 2.96 , ICE ICE 3.11 3.78 3.53 3.06 3.28 3.18 3.06 
13 2.48 2.72 2.95 ICE ICE 3.10 3.98 3.45 3.07 3.24 3.15 3.06 
14 2.46 2.70 2.93 ICE ICE 3.09 4.00 3.40 3.07 3.20 3.13 3.06 
15 2.45 2.70 2.91 ICE ICE 3.09 3.82 3.37 3.07 3.17 3.19 3.07 
16 2.45 2.70 2.89 ICE ICE 3.08 3.60 3.33 3.45 3.18 3.18 3.06 
17 3.13 2.69 2.88 ICE ICE 3.06 3.46 3.28 3.37 3.16 3.18 3.03 
18 3.09 2.68 2.86 ICE ICE 3.04 3.39 6.12 3.26 3.14 3.17 3.01 
19 3.00 2.67 2.84 ICE ICE 3.02 3.36 5.36 3.58 4.28 3.12 2.98 
20 2.95 2.67 2.82 ICE ICE 3.01 3.36 4.30 3.40 4.85 3.10 2.97 
21 2.90 2.66 ICE ICE ICE 3.02 3.34 3.85 3.69 4.06 3.09 2.96 
22 2.89 2.65 ICE ICE ICE 3.00 3.33 3.60 4.30 3.68 3.09 2.96 
23 2.86 2.64 ICE ICE 3.20 3.02 3.33 3.50 3.84 3.58 3.08 2.92 
24 2.85 2.64 ICE ICE 3.20 3.03 3.31 3.46 3.66 3.78 3.06 2.90 
25 2.85 2.63 ICE ICE 3.18 3.02 3.29 3.38 5.00 3.58 3.06 2.90 
26 2.80 2.63 ICE ICE 3.16 3.02 3.26 3.34 4.17 6.66 3.06 2.89 
27 2.86 2.63 ICE ICE 3.14 3.02 3.24 3.30 3.79 6.66 3.05 2.92 
28 2.85 2.62 ICE. ICE 3.12 3.02 3.23 3.26 3.52 6.66 3.07 2.90 
29 2.85 2.61 ICE ICE 3.12 3.20 3.22 3.40 6.66 3.09 2.88 
30 2.85 2.61 ICE ICE 3.16 3.20 3.20 3.34 6.66 3.07 2.89 
31 2.82 ICE ICE 3.14 3.19 5.58 3.13 
SPILLWAY - 2.82 FEET 
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LAKE WATER LEVEL, IN FEET, AT STATION A, WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982 
MEAN VALUES 
DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 
1 2.88 3.10 3.10 ICE ICE ICE 3.61 3.56 3.70 3.46 3.50 3.48 
2 2.88 3.13 3.19 ICE ICE ICE 3.59 3.56 3.57 3.44 3.47 3.60 
3 2.82 3.27 3.18 ICE ICE ICE 3.59 3.56 3.56 3.82 3.44 3.50 
4 2.80 3.28 3.16 ICE ICE ICE 3.67 3.54 3.52 3.90 3.42 3.50 
5 3.13 3.29 3.15 ICE ICE ICE 3.64 3.54 3.50 3.76 3.40 3.45 
6 3.15 3.24 3.14 ICE ICE ICE 3.64 3.57 3.48 3.66 3.38 3.42 
7 3.18 3.18 3.14 ICE ICE ICE 3.64 3.53 3.48 3.60 3.38 3.40 
8 3.14 3.16 3.13 ICE ICE ICE 3.67 3.53 3.56 3.55 3.40 3.40 
9 3.10 3.15 3.11 ICE ICE ICE 3.66 3.50 4.70 3.50 3.38 3.39 
10 3.10 3.14 3.10 ICE ICE ICE 3.67 3.50 4.40 3.48 3.39 3.38 
11 3.10 3.14 3.10 ICE ICE ICE 3.65 3.49 3.99 3.48 3.40 3.36 
12 3.08 3.13 3.10 ICE ICE ICE 3.65 3.47 3.88 3.46 3.40 3.35 
13 3.06 3.12 3.10 ICE ICE ICE 3.64 3.46 3.87 3.44 3.38 3.36 
14 3.06 3.11 3.10 ICE ICE 3.70* 3.62 3.46 3.68 3.42 3.36 3.42 
15 3.08 3.11 3.08 ICE ICE 3.80 3.61 3.45 3.64 3.41 3.36 3.48 
16 3.16 3.13 3.09 ICE ICE 3.94 3.65 3.45 3.60 3.40 3.35 3.50 
17 3.18 3.13 3.09 ICE ICE 3.90 3.74 3.45 3.57 3.39 3.34 3.50 
18 3.20 3.13 ICE ICE ICE 3.82 3.78 3.45 3.54 3.38 3.34 3.60 
19 3.40 3.12 ICE ICE ICE 3.89 3.72 3.44 3.54 3.45 3.34 3.59 
20 3.30 3.13 ICE ICE ICE 3.90 3.71 3.44 3.52 3.57 3.32 3.57 
21 3.24 3.15 ICE ICE ICE 3.90 3.68 3.90 3.50 3.54 3.32 3.55 
22 3.22 3.14 ICE ICE ICE 3.80 3.62 3.76 3.54 3.48 3.31 3.44 
23 3.20 3.14 ICE ICE ICE 3.70 3.61 3.68 3.52 3.44 3.26 3.42 
24 3.14 3.12 ICE ICE ICE 3.70 3.61 3.62 3.50 3.43 3.27 3.40 
25 3.13 3.12 ICE ICE ICE 3.70 3.60 3.56 3.48 3.40 3.26 3.39 
26 3.13 3.10 ICE ICE ICE 3.68 3.60 3.60 3.45 3.39 3.23 3.36 
27 3.11 3.11 ICE ICE ICE 3.67 3.60 3.68 3.46 4.15 3.30 3.35 
28 3.10 3.12 ICE ICE ICE 3.66 3.58 3.65 3.50 3.88 3.29 3.34 
29 3.09 3.11 ICE ICE 3.64 3.56 3.59 3.51 3.74 3.28 3.33 
30 3.09 3.11 ICE ICE 3.63 3.54 3.59 3.48 3.64 3.29 3.33 
31 3.09   ICE ICE 3.63 3.63 3.56 3.30 
SPILLWAY - 2.82 FEET 
* NEW DATUM, SPILLWAY - 3.33 FEET 
Appendix C 
Streamflow and Suspended Sediment Loads at Stations A, B, and C, 
1980 to 1982 Water Years 
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DISCHARGE (CUBIC FEET PER SECOND), AT STATION A, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 
MEAN VALUES 
DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 
1 .0 29.0 .0 .0 .0 
2 1.1 29.0 .0 .0 .6 
3 .9 32.0 .0 .0 .4 
4 1.1 32.0 .0 .0 5 .9 
5 .4 23.0 .0 .0 34 .0 
6 .2 17.0 .0 .0 34 .0 
7 .1 10.0 .0 .0 26 .0 
8 .1 5.9 .0 .0 15.0 
9 .0 4 .9 .0 .0 9.1 
10 .0 3 .2 .0 .0 4 . 9 
11 .0 1.1 .0 .0 1.7 
12 .0 1.1 .0 .0 1.1 
13 .9 .6 .0 .0 .9 
14 1.1 .6 .0 .0 .0 
15 .4 .6 .0 .0 .0 
16 .2 .2 .0 .0 .1 
17 .9 .0 .0 2 2 . 0 22 .0 
18 7.4 .0 .0 15 .0 13 .0 
19 7.4 .0 .0 11 .0 8.5 
20 6 .4 .0 .0 4 . 9 4 . 9 
21 6 .9 .0 .0 5 .9 2 . 4 
22 5.9 .0 .0 3 .6 1.7 
23 8.0 .0 .0 1.1 .6 
24 10.0 .0 .0 .2 .1 
25 6.9 .0 .0 .1 .0 
26 5.9 .0 .0 .0 .0 
27 3 .2 .0 .0 .0 .0 
28 1.7 .0 .0 .0 .0 
29 1.1 .0 .0 .0 .0 
30 .6 .0 .0 .0 .0 
31 .4 .0 .0 
TOTAL 79.2 190.2 0 .0 6 3 . 8 186.9 
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DISCHARGE (CUBIC FEET PER SECOND), AT STATION A, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 
MEAN VALUES 
DAY OCT NOV DEC JAN FEB MAR APR MAY JUN J U L AUG SEP 
1 .0 .1 .0 .0 .0 11.0 13.0 17.0 17.0 23 .0 150. 34 .0 
2 .0 .0 .0 .0 .0 11.0 11.0 15 .0 17 .0 20 .0 77.0 26.0 
3 .0 .0 .0 .0 .0 11.0 10.0 14 .0 15 .0 18 .0 52.0 21.0 
4 .0 .0 .0 .0 .0 12.0 9.6 13 .0 15 .0 6 1 . 0 40.0 20.0 
5 .0 .0 .0 .0 .0 24.0 9.1 13.0 13 .0 6 1 . 0 32 .0 15.0 
6 .0 .0 .0 .0 .0 23.0 9.1 13 .0 13 .0 57 .0 27.0 13.0 
7 .0 .0 .0 .0 .0 20.0 8.0 12.0 11.0 200 . 23.0 11.0 
8 .0 .0 1.7 .0 .0 17.0 6.9 11 .0 11 .0 94.0 20.0 11.0 
9 .0 .0 5 .9 .0 .0 15.0 9.1 10 .0 11.0 58 .0 17.0 11.0 
10 .0 .0 5 .9 .0 .0 14.0 9.1 32 .0 9.1 4 0 . 0 18.0 11 .0 
11 .0 .0 4 .5 .0 .0 13.0 51.0 53 .0 8.5 3 0 . 0 17.0 9 .1 
12 .0 .0 4 .0 .0 .0 12.0 73.0 46 .0 9.1 24 .0 17.0 9.1 
13 .0 .0 3.6 .0 .0 11.0 96.0 39 .0 9.6 21 .0 15.0 9.1 
14 .0 .0 2 . 8 .0 .0 11.0 99.0 34 .0 9.6 18 .0 13.0 9.1 
15 .0 .0 2 .1 .0 .0 11.0 77.0 32 .0 9.6 16 .0 17.0 9.6 
16 .0 .0 1.4 .0 .0 10.0 53.0 28 .0 3 9 . 0 17 .0 17.0 9.1 
17 13 .0 .0 1.1 .0 .0 9.1 40.0 24 .0 32 .0 15 .0 17.0 7 .4 
18 11 .0 .0 .6 .0 .0 8.0 33 .0 57.0 23 .0 14 .0 16.0 6 .4 
19 5 .9 .0 .2 .0 .0 6 .9 31 .0 50 .0 51 .0 140 . 13.0 4 .9 
20 3 .6 .0 .0 .0 .0 6 .4 31.0 140 . 34 .0 4 4 . 0 11.0 4 .5 
21 1.7 .0 .0 .0 .0 6 .9 29 .0 81.0 63 .0 1 1 0 . 11.0 4 .0 
22 1.4 .0 .0 .0 .0 5 .9 28.0 53 .0 140 . 6 2 . 0 11.0 4 .0 
23 .6 .0 .0 .0 18 .0 6 .9 28 .0 4 3 . 0 80.0 5 1 . 0 10.0 2 . 4 
24 .4 .0 .0 .0 18 .0 7 .4 27.0 40 .0 59 .0 7 3 . 0 9.1 1.7 
25 . 4 .0 .0 .0 17 .0 6 .9 25 .0 32 .0 46 .0 5 1 . 0 9.1 . 1 . 7 
26 .0 .0 .0 .0 1 5 . 0 6 .9 23 .0 29 .0 120 . 6 1 . 0 9 .1 1.4 
27 .6 .0 .0 .0 14 .0 6 .9 21 .0 26 .0 74.0 6 1 . 0 8.5 2 .4 
28 . 4 .0 .0 .0 13 .0 6 .9 20 .0 2 3 . 0 4 5 . 0 6 1 . 0 9.6 1.7 
29 . 4 .0 .0 .0 13.0 18.0 20 .0 34 .0 6 1 . 0 11.0 1.1 
30 . 4 .0 .0 .0 15 .0 18 .0 18 .0 29 .0 6 1 . 0 9.6 1.4 
31 .0 .0 .0 14.0 17 .0 5 2 . 0 13.0 
TOTAL 3 9 . 8 0 .1 33 .8 0 .0 95.0 353.1 915.9 1035.0 1047.5 1675.0 720.0 273.1 
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DISCHARGE (CUBIC FEET PER SECOND), AT STATION A, WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982 
MEAN VALUES 
DAY OCT NOV DEC JAN FEB MAR APR MAY JUN J U L AUG SEP 
1 1.1 11.0 11.0 .0 .0 .0 54.0 49.0 64 .0 40.0 43.0 41.0 
2 1.1 13.0 17.0 .0 .0 .0 52.0 49 .0 50 .0 38 .0 40 .0 53 .0 
3 .0 23.0 17.0 .0 .0 .0 52.0 49.0 49 .0 77.0 38.0 43.0 
4 .0 24.0 15.0 .0 .0 .0 61 .0 47 .0 45 .0 87.0 36.0 43.0 
5 13 .0 25.0 15.0 .0 .0 .0 57 .0 47.0 43 .0 70.0 34.0 39.0 
6 15 .0 21.0 14.0 .0 .0 .0 57.0 50 .0 41 .0 59.0 32 .0 36 .0 
7 17.0 17.0 14.0 .0 .0 .0 57.0 46.0 41 .0 53.0 32.0 34.0 
8 14.0 15.0 13.0 .0 .0 .0 61 .0 46.0 49 .0 48.0 34.0 34.0 
9 11.0 15.0 12.0 .0 .0 .0 59.0 43.0 200 . 43 .0 32 .0 33.0 
10 11.0 14.0 11.0 .0 .0 .0 61 .0 43.0 150 . 41.0 33 .0 32.0 
11 11.0 14.0 11.0 .0 .0 .0 58.0 42.0 98.0 41.0 34.0 31.0 
12 10.0 13.0 11.0 .0 .0 .0 58.0 40.0 84.0 40.0 34.0 30.0 
13 9.1 13.0 11.0 .0 .0 .0 57 .0 40 .0 83.0 38.0 32.0 31 .0 
14 9.1 12.0 11.0 .0 .0 64.0 55.0 40.0 62 .0 36.0 31 .0 36.0 
15 10.0 12.0 10.0 .0 .0 75.0 54 .0 39 .0 57 .0 35.0 31 .0 41.0 
16 15.0 13.0 11.0 .0 .0 92.0 58.0 39.0 53 .0 34.0 30.0 43.0 
17 17.0 13.0 11.0 .0 .0 87.0 68 .0 39 .0 50 .0 33.0 29.0 43.0 
18 18.0 13.0 .0 .0 .0 77.0 73.0 39.0 47.0 32.0 29.0 53.0 
19 34 .0 13.0 .0 .0 .0 85.0 66 .0 38.0 47 .0 39.0 29 .0 52.0 
20 26.0 13.0 .0 .0 .0 87.0 65.0 38.0 45 .0 50.0 27.0 50.0 
21 21.0 15.0 .0 .0 .0 87.0 62 .0 87.0 43 .0 47.0 27.0 48.0 
22 20.0 14.0 .0 .0 .0 75.0 55.0 70.0 47 .0 41.0 27.0 38.0 
23 18.0 14.0 .0 .0 .0 64 .0 54.0 62.0 45 .0 38.0 23 .0 36 .0 
24 14.0 13.0 .0 .0 .0 64.0 54.0 55.0 43 .0 37.0 23.0 34.0 
25 13.0 13.0 .0 .0 .0 64.0 53.0 49.0 41 .0 34.0 23.0 33.0 
26 13.0 11.0 .0 .0 .0 62.0 53.0 53.0 39 .0 33.0 20.0 31.0 
27 12.0 12.0 .0 .0 .0 61 .0 53.0 62 .0 40 .0 120. 26 .0 30.0 
28 11.0 13.0 .0 .0 .0 59.0 51.0 58.0 43 .0 84.0 25.0 29.0 
29 11.0 12.0  .0 .0 57.0 49.0 52.0 44.0 68.0 24.0 28.0 
30 11.0 12.0 .0 .0 56 .0 47.0 52.0 41 .0 57.0 25 .0 28.0 
31 11.0 .0 .0 56.0 56.0 49.0 26.0 
TOTAL 397.4 436.0 215.0 0 .0 0 .0 1272.0 1714.0 1519.0 1784.0 1542.0 929.0 1133.0 
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SEDIMENT LOAD (TONS PER DAY) AT STATION A, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 
MEAN VALUES 
DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 
1 .00 1.64 .00 .00 .00 
2 .02 1.56 .00 .00 .01 
3 .02 1.48 .00 .00 .01 
4 .03 1.22 .00 .00 .13 
5 .02 .73 .00 .00 1.01 
6 .01 .72 .00 .00 .92 
7 .00 .50 .00 .00 .62 
8 .00 .32 .00 .00 .33 
9 .00 .31 .00 .00 .24 
10 .00 .16 .00 .00 .16 
11 .00 .05 .00 .00 .05 
12 .00 .04 .00 .00 .02 
13 .03 .01 .00 .00 .02 
14 .05 .01 .00 .00 .00 
15 .02 .02 .00 .00 .00 
16 .01 .01 .00 .00 .00 
17 .03 .00 .00 .47 .94 
18 .20 .00 .00 .28 .47 
19 .18 .00 .00 .22 .21 
20 .22 .00 .00 .08 .13 
21 .32 .00 .00 .10 .08 
22 .21 .00 .00 .07 .07 
23 .17 .00 .00 .02 .02 
24 .30 .00 .00 .00 .00 
25 .26 .00 .00 .00 .00 
26 .29 .00 .00 .00 .00 
27 .13 .00 .00 .00 .00 
28 .06 .00 .00 .00 .00 
29 .05 .00 .00 .00 .00 
30 .04 .00 .00 .00 .00 
31 .02 .00 .00 
TOTAL 2.69 8.78 0.00 1.24 5.44 
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SEDIMENT LOAD (TONS PER DAY) AT STATION A, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 
MEAN VALUES 
DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 
1 .00 .00 .00 .00 .00 .22 .82 1.08 .63 1.19 7.47 1.29 
2 .00 .00 .00 .00 .00 .28 .65 .87 .58 .95 4.16 1.31 
3 .00 .00 .00 .00 .00 .23 .47 .68 .45 .83 2 .95 .74 
4 .00 .00 .00 .00 .00 .19 .44 .54 .55 15.0 2 .40 .58 
5 .00 .00 .00 .00 .00 .52 .42 .54 .61 31 .0 2 .09 .49 
6 .00 .00 .00 .00 .00 .55 .39 .48 .55 3 .84 1.50 .47 
7 .00 .00 .00 .00 .00 .42 .32 .39 .43 18.0 .97 .43 
8 .00 .00 .08 .00 .00 .33 .26 .28 .37 9.11 .63 .50 
9 .00 .00 .25 .00 .00 .25 .24 2 . 0 4 .35 4 .71 .37 .62 
10 .00 .00 . 24 .00 .00 .23 .32 12 .0 .27 3.05 .15 .50 
11 .00 .00 .17 .00 .00 .20 1.65 2 9 . 0 .25 2.00 .33 .42 
12 .00 .00 .13 .00 .00 .19 1.95 . 9 .95 .29 1.43 .54 .39 
13 .00 .00 .11 .00 .00 .22 2 .08 1.87 .39 1.02 .63 .37 
14 .00 .00 . 08 .00 .00 .20 22.0 1.19 .47 .78 .79 .34 
15 .00 .00 .04 .00 .00 .20 33 .0 1.44 .57 .60 .89 .49 
16 .00 .00 .03 .00 .00 .17 15.0 1.14 3.22 .67 .72 .61 
17 .50 .00 .02 .00 .00 .20 5.53 .26 1.86 .91 .58 .40 
18 .41 .00 .01 .00 .00 .21 4.92 23 .0 1.52 1.09 .52 .24 
19 .22 .00 .00 .00 .00 .20 4.87 7.50 2.62 13.0 .34 .19 
20 .14 .00 .00 .00 .00 .21 5.20 11 .0 1.93 5.27 .43 .17 
21 .07 .00 .00 .00 .00 .22 3.43 4 .35 2.70 8.90 .41 .14 
22 .05 .00 .00 .00 .00 .17 1.89 2 .58 14.0 8.12 .41 .14 
23 .02 .00 .00 .00 .83 .19 1.44 2 .45 7.71 23 .0 .39 .09 
24 .02 .00 .00 .00 .68 .34 .86 3 .09 6.40 6 .84 .32 .09 
25 .02 .00 .00 .00 .45 .45 .80 1.48 4.96 4 .82 .24 .08 
26 .00 .00 .00 .00 .25 .30 .73 1.40 11.0 5.60 .17 .06 
27 .02 .00 .00 .00 .08 .15 .74 1.31 5.56 5.60 .21 .11 
28 .02 .00 .00 .00 .14 .17 .71 1.03 2.80 5 .43 .23 .07 
29 .02 .00 :00 .00 .34 .68 .79 2.20 5.43 .26 .05 
30 .01 .00 .00 .00 .49 .92 .73 2.65 5.27 .23 .05 
31 .00 .00 .00 .68 .65 2 .51 .32 
TOTAL 1.52 0.00 1.16 0.00 2 .43 8.72 112.73 125.11 77.89 195.97 30 .61 11.43 
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SEDIMENT LOAD (TONS PER DAY) AT STATION A, WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982 
MEAN VALUES 
DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 
1 .07 .46 .43 .00 .00 .00 1.46 3 .84 1.72 1.28 1.05 6.24 
2 .05 .50 .47 .00 .00 .00 3.37 3 .57 1.08 .81 .87 1.57 
3 .00 .75 .40 .00 .00 .00 2.81 3 .18 1.19 1.66 .91 1.17 
4 .00 .65 .82 .00 .00 .00 2 .61 2 . 5 4 1.22 1.87 .97 1.05 
5 1.33 .74 .67 .00 .00 .00 1.85 2 .03 1.28 1.52 3 . 3 0 .83 
6 1.77 .74 .49 .00 .00 .00 1.39 2 .70 1.45 1.28 .61 .68 
7 1.12 .63 .34 .00 .00 .00 .93 5 .72 1.67 1.29 .61 .55 
8 1.13 .62 .36 .00 .00 .00 1.47 4 .85 3.04 1.43 .64 .37 
9 .59 .67 .39 .00 .00 .00 1.92 3 .73 17.0 .93 .70 .98 
10 .59 .68 .34 .00 .00 .00 1.63 2 .80 8.26 1.34 .54 .96 
11 .59 .71 .34 .00 .00 .00 1.26 2 .51 5.26 1.78 .37 .91 
12 .52 1.43 .34 .00 .00 .00 .94 2 . 1 8 4 .54 2 .23 .37 .88 
13 .46 .58 .34 .00 .00 .00 1.08 1.70 4.47 1.52 .35 .99 
14 .44 .58 .31 .00 .00 1.20 1.19 1.70 3 .32 .87 .33 .77 
15 .50 .65 .28 .00 .00 1.61 2.33 1.66 3 .09 1.13 .33 .33 
16 .66 .79 .29 .00 .00 2 .46 2 .99 1.66 2.86 .92 .40 .58 
17 .76 .61 .26 .00 .00 2 .80 4.22 1.56 2.56 .80 .39 .47 
18 .92 .43 .00 .00 .00 2 .91 5.08 1.35 1.14 .70 .39 .86 
19 1.93 .41 .00 .00 .00 2.76 5.32 1.12 1.40 .62 .23 1.12 
20 1.31 .43 .00 .00 .00 2 .80 1.74 .91 1.58 .81 .29 1.35 
21 .85 .47 .00 .00 .00 2 .80 1.99 1.40 1.86 .76 .29 .78 
22 .79 .45 .00 .00 .00 2 .62 2.23 2 .08 1.90 .67 .29 .61 
23 .73 .49 .00 .00 .00 1.72 2 .63 2 . 8 2 1.58 .61 .24 .68 
24 .56 .38 .00 .00 .00 1.20 2 .48 3 .42 1.28 .59 .31 .73 
25 .54 .31 .00 .00 .00 2 .75 2 .29 1.85 1.00 .55 .36 .89 
26 .50 .31 .00 .00 .00 2 .82 2 .15 .57 .94 .63 .44 .91 
27 .49 .39 .00 .00 .00 3 .09 2 .29 .83 .96 2 .55 .55 1.04 
28 .49 .44 .00 .00 .00 3.36 2 .34 .94 1.05 2.27 .54 1.09 
29 .29 .49 .00 .00 3 .55 3 .18 .98 1.43 1.47 .52 1.21 
30 .55 .55 .00 .00 5.00 4.06 1.12 1.78 2 .01 .47 1.36 
31 .50 .00 .00 6 .51 1.36 1.46 2 .21 
TOTAL 21 .03 17 .34 6.87 0.00 0 .00 51.96 71.23 68 .68 81.91 38.36 19.87 31.96 
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DISCHARGE (CUBIC FEET PER SECOND), AT STATION B, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 
MEAN VALUES 
DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 
1 .0 45.0 .3 .0 .1 
2 .6 1.3 .3 .0 .4 
3 .6 8.6 .4 .0 .1 
4 .6 21.0 .6 .0 .6 
5 .4 1.0 .6 .3 44.0 
6 .4 .9 .3 .3 1.3 
7 .4 .7 .3 .1 .7 
8 .4 .6 .1 .0 .3 
9 .4 .6 .1 .0 .1 
10 .4 .6 .1 .0 .1 
11 .4 .6 .1 .0 .1 
12 .6 .4 .0 .0 .1 
13 1.9 .4 .1 .0 .1 
14 .4 .4 .0 .0 .1 
15 .4 .4 .1 3.0 .1 
16 .4 .4 .1 24.0 50.0 
17 31.0 .4 .1 5.3 1.5 
18 3.1 .4 .1 .4 .3 
19 .9 .4 .1 .3 .1 
20 .7 .4 .0 .1 .1 
21 .7 .3 .0 .4 .1 
22 .7 .3 .0 .1 .1 
23 1.5 .3 .0 .1 .1 
24 .7 .4 .0 .1 .1 
25 .7 .4 .0 .1 .1 
26 .6 .3 .0 .0 .1 
27 .4 .3 .0 .0 .1 
28 .4 .3 .0 .0 .1 
29 .4 .3 .0 .0 .1 
30 .4 .3 .0 .0 .1 
31 .9 .0 .1 
TOTAL 51.4 87.7 3.8 34.7 101.2 
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DISCHARGE (CUBIC FEET PER SECOND), AT STATION B, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 
MEAN VALUES 
DAY OCT NOV DEC JAN F E B MAR APR MAY JUN J U L AUG S E P 
1 .1 .1 .1 .3 .1 .4 .4 .7 .7 .9 5 .2 1.5 
2 .1 .1 .1 .3 .1 .4 .4 .7 .9 .7 2 .8 1.2 
3 .1 .1 .1 .3 .1 .4 .4 .7 .7 .7 2 .1 1.2 
4 .1 .1 .1 .3 .1 5.0 .4 .7 .7 730 . 2 .4 1.0 
5 .1 .3 . 1 .3 .1 3 .0 .4 .7 .7 72 .0 2 . 4 1.0 
6 .1 .3 . 1 .3 .1 .6 .4 .7 .7 5 .5 2 . 4 1.0 
7 . 1 . 1 4 . 5 .1 .1 .6 .4 .6 .7 1.9 1.9 1.0 
8 .1 .3 17 .0 .1 .1 .4 .4 .6 .6 1.5 1.8 1.0 
9 .1 .3 .9 .1 .1 .6 .4 .6 .6 1.2 1.6 .9 
10 .1 .3 .7 .1 . 1 .6 .4 47.0 .6 1.0 1.5 .9 
11 .1 .1 .6 .1 .1 .6 42 .0 7.7 .6 1.0 1.3 .9 
12 .1 .1 .6 .1 .1 .6 22 .0 1.5 .6 .9 1.3 .9 
13 .1 .1 . 4 .1 .1 .6 86.0 1.2 .6 .9 1.2 .9 
14 .1 .1 . 4 .1 .1 .4 26.0 1.5 .6 .9 1.2 .9 
15 .1 .3 . 4 .1 16 .0 .4 2 .2 1.0 42 .0 .9 1.3 .9 
16 .3 .1 . 4 .1 7 .7 .4 1.6 1.0 1.8 .9 1.5 .9 
17 53.0 .1 . 4 .1 1.2 .4 1.2 2 .4 .7 .9 1.2 .9 
18 .6 .1 . 4 .1 1.0 . 4 1.0 380 . .7 .9 1.2 .9 
19 .3 .1 . 4 .1 .9 .4 4 .3 15.0 .9 180. 1.2 .9 
20 .3 .1 . 4 .1 . 9 .4 1.3 3 .4 .6 11.0 1.0 .9 
21 .3 .1 . 4 .1 .9 .4 1.2 2 .1 110 . 1.3 1.0 .9 
22 .1 .1 . 4 .1 .7 .4 7.9 1.8 14 .0 1.0 1.0 .9 
23 .1 .1 . 4 .1 .7 .4 1.5 4 .3 1.0 47.0 1.0 .9 
24 .3 .1 . 4 .1 .6 .3 1.2 1.5 180 . 1.9 1.0 .9 
25 .3 .1 .3 .1 .6 .4 1.0 1.2 99.0 140. .9 .7 
26 .3 .1 .3 .1 .6 .4 .9 1.0 2 . 8 600 . .9 .7 
27 .4 .1 .3 .1 .6 .4 .7 1.0 1.3 360 . .9 .7 
28 . 4 .1 .3 .1 .6 . 4 .7 .9 1.0 130. .9 .7 
29 .3 .3 .3 .1 2 .4 .7 .9 .9 20.0 .9 .7 
30 .3 .1 .3 .1 .4 .7 .9 .9 13 .0 1.0 .7 
31 .3 .3 .1 .4 .9 8.9 1.8 
TOTAL 59.1 4 . 4 31 .8 4 .3 3 4 . 4 22.9 208.1 481.2 466.9 2336.8 4 7 . 8 27.5 
149 
DISCHARGE (CUBIC FEET PER SECOND), AT STATION B, WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982 
MEAN VALUES 
DAY OCT NOV DEC JAN FEB MAR APR MAY JUN J U L AUG SEP 
1 .7 1.0 2 .8 2.7 23.0 1.0 2 .8 2 .4 2 .7 1.2 1.0 3.3 
2 .7 1.0 2 .5 1.8 1.8 1.0 4 .7 2 .2 2 .1 11.0 .9 17.0 
3 .7 11.0 1.2 1.2 1.2 9.6 9.5 2 .1 1.9 53.0 1.0 1.6 
4 .7 1.9 1.2 1.2 1.2 5 .9 5.5 1.9 1.9 2 .7 1.0 1.2 
5 120 . 1.5 1.0 1.0 1.0 1.2 4 .3 1.9 1.9 2 .5 1.0 1.0 
6 1.8 1.2 1.0 1.0 1.0 1.2 3 .9 1.9 1.9 2 .2 .9 .9 
7 .9 1.0 1.0 1.0 1.0 1.2 3 .7 1.9 13.0 1.9 3 .1 .9 
8 .9 1.0 1.0 1.0 1.0 1.0 9.9 1.8 53.0 1.8 1.0 .7 
9 .9 1.0 1.0 1.0 1.0 1.0 19.0 1.8 150. 1.6 .9 .7 
10 .9 1.0 1.0 1.0 1.0 1.0 17.0 1.6 12.0 2 .1 1.5 .7 
11 .9 1.0 1.0 1.0 1.0 1.0 6 .5 1.6 8.0 1.8 1.0 .7 
12 .9 1.0 1.0 .9 1.0 3 .4 3 .1 1.6 5 .3 1.6 .9 .7 
13 .9 1.0 1.0 .9 1.0 6 .8 3 .0 1.5 3 .4 1.3 .9 4 .7 
14 5.0 1.0 .9 .9 6 .2 4 .3 2 .8 1.5 2.7 1.2 .9 7.0 
15 1.2 1.6 .9 .9 57.0 7.9 3.0 1.5 3.0 1.2 .9 1.0 
16 1.2 1.0 3 . 4 .9 220 . 31.0 13.0 1.5 3 .1 1.2 .9 .9 
17 69 .0 1.0 1.2 .9 98.0 17.0 11.0 1.5 2.7 1.0 . .9 8.0 
18 9 .3 .9 1.2 1.0 56.0 22.0 3 .7 1.5 2 . 4 7.7 .9 1.9 
19 1.9 2 .4 1.2 .9 110. 130 2 .8 1.3 2 .1 19.0 .9 1.2 
20 1.5 1.3 1.0 42 .0 150. 23.0 2 . 8 1.2 1.6 3 .4 .9 .9 
21 1.6 1.2 1.0 .9 54.0 13.0 2 . 8 70.0 1.5 2 .4 .9 .7 
22 1.8 1.2 1.0 11 .1 26.0 7.9 2 .8 2 .4 1.5 1.9 .9 .7 
23 1.8 1.0 1.0 45 .0 21 .0 5.3 2 . 8 2 .2 1.6 1.8 . 9 .7 
24 1.3 1.0 1.0 7 .3 4 .5 6 .4 2 .8 2 .1 1.5 1.5 .7 .7 
25 1.2 1.0 1.0 1.2 1.2 11.0 2 .8 1.9 1.3 1.3 .7 .7 
26 1.0 1.0 1.0 1.2 1.2 8.8 2 .8 18.0 1.2 65.0 4 . 2 .6 
27 1.0 1.0 1.6 1.0 1.2 6.5 2 .8 16.0 1.2 57.0 1.2 .7 
28 1.0 1.0 1.3 8.6 1.0 5.0 2.7 12.0 1.8 1.8 1.0 .7 
29 1.0 1.0 1.3 50 .0 4 .2 2.7 8.5 1.6 1.3 .9 .7 
30 1.0 7.0 1.2 250 . 3.6 2 .5 5.5 1.3 1.0 .9 .6 
31 1.0 1.2 54 .0 3 .1 3 .4 1.0 1 8 . 0 
TOTAL 233.7 50 .2 3 9 . 1 493 .4 843.5 345.3 159.5 176.2 289 .2 255.4 5 1 . 7 6 1 . 8 
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SEDIMENT LOAD (TONS PER DAY) , AT STATION B, WATER YEAR OCTOBER 1 9 7 9 TO SEPTEMBER 1 9 8 0 
MEAN VALUES 
DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 
1 .00 493 . .09 .00 .03 
2 .05 .83 .10 .00 .03 
3 .18 9 .04 .07 .00 .02 
4 .07 116. .14 .00 .19 
5 .08 .56 .19 .06 46 .0 
6 .08 .26 .08 .10 .20 
7 .07 .22 .09 .01 .16 
8 .09 .18 .03 .00 .03 
9 .03 .18 .03 .00 .08 
10 .17 .07 .05 .00 .02 
11 .08 .23 .03 .00 .02 
12 .09 .15 .00 .00 .04 
13 2 .23 .13 .06 .00 .01 
14 .28 .11 .00 .00 .03 
15 .17 .10 .08 3.76 .03 
16 .16 .11 .07 52.0 10 .0 
17 22.0 .10 .02 1.15 .28 
18 1.09 .06 .06 .12 .10 
19 .46 .03 .03 .03 .06 
20 .15 .12 .00 .02 .02 
21 .24 .04 .00 .09 .02 
22 .44 .05 .00 .03 .03 
23 .52 .07 .00 .02 .02 
24 .40 .11 .00 .02 .03 
25 .42 .03 .00 .02 .02 
26 .37 .08 .00 .00 .03 
27 .35 .10 .00 .00 .02 
28 .12 .06 .00 .00 .02 
29 .17 .05 .00 .00 .02 
30 .36 .04 .00 .00 .01 
31 .14 .00 .01 
TOTAL 31 .06 622.11 1.22 57 .44 57 .57 
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SEDIMENT LOAD (TONS PER DAY), AT STATION B, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 
MEAN VALUES 
DAY OCT NOV DEC JAN FEB MAR APR MAY JUN J U L AUG SEP 
1 .02 .02 .01 .01 .00 .08 .14 .20 .25 .15 2.06 .68 
2 .02 .02 .01 .01 .00 .07 .11 .23 .15 .17 1.04 .16 
3 .01 .02 .01 .01 .00 .02 .13 .22 .18 .32 .39 .12 
4 .01 .02 .01 .01 .01 .26 .07 .23 .13 3860. .47 .07 
5 .01 .04 .01 .01 .01 1.76 .04 .16 .20 35.0 .46 .08 
6 .04 .03 .02 .01 .01 .07 .04 .13 .22 1.60 .70 .10 
7 .02 .02 .96 .00 .01 .04 .16 .09 .25 .32 .48 .12 
8 .03 .13 45.0 .00 .01 .03 .11 .14 .23 .48 .38 .12 
9 .02 .05 .43 .00 .01 .03 .04 .15 .16 .29 .29 .11 
10 .02 .04 .32 .00 .01 .09 .15 13.0 .22 .28 .20 .09 
11 .02 .01 .23 .00 .01 .09 6 2 . 0 1.99 .16 .35 .18 .09 
12 .01 .02 .20 .00 .01 .05 34 .0 .27 .19 .21 .22 .09 
13 .01 .01 .13 .00 .01 .09 80 .0 .25 .24 .12 .14 .09 
14 .01 .02 .10 .00 .01 .02 16 .0 .54 .25 .25 .31 .10 
15 .02 .02 .08 .00 1.10 .06 12 .0 .12 6 3 3 . .80 .32 .12 
16 .03 .01 .06 .00 .54 .05 .71 .23 1.68 .26 .36 .19 
17 6 .08 .01 .03 .00 .09 .04 .53 .38 .30 .39 .13 .08 
18 .07 .00 .01 .00 .08 .06 .45 1390. .26 .52 .23 .09 
19 .03 .00 .01 .00 .07 .03 1.81 6.49 1.38 1 3 1 . .25 .10 
20 .03 .02 .01 .00 .07 .05 .54 1.14 .20 9.81 .16 .10 
21 .03 .01 .01 .00 .08 .05 .29 .49 925. .58 .13 .11 
22 .02 .01 .01 .00 .07 .05 5 .42 .35 23.0 .38 .13 .10 
23 .02 .01 .01 .00 .07 .06 .50 1.18 .43 197. .12 .12 
24 .03 .00 .01 .00 .06 .04 .28 .39 3 4 3 . .68 .13 .12 
25 .03 .01 .01 .00 .06 .05 .34 .27 122 . 54.0 .11 .07 
26 .03 .00 .01 .00 .06 .11 .26 .30 1.67 237. .14 .07 
27 .05 .00 .01 .00 .12 .07 .17 .24 .87 149. .11 .06 
28 .05 .00 .01 .00 .10 .19 .23 .15 .30 58.0 .11 .06 
29 .03 .00 .01 .00 1.09 .13 .22 .27 9.12 .16 .06 
30 .01 .01 .01 .00 .19 .23 .14 .23 6.54 .20 .08 
31 .03 .01 .00 .20 .30 2.21 .21 
TOTAL 6 . 8 4 . 5 6 4 7 . 7 5 . 0 6 2 . 6 8 5 . 0 9 2 1 6 . 8 8 1 4 1 9 . 9 9 2 0 5 6 . 4 2 4 2 8 7 . 5 7 1 0 . 3 2 3 . 5 5 
SEDIMENT LOAD (TONS PER DAY) , AT STATION B, WATER YEAR OCTOBER 1 9 8 1 TO SEPTEMBER 1 9 8 2 
MEAN VALUES 
DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 
1 .11 .19 .58 .07 .61 .03 .54 .51 .95 .48 .46         1.58 
2 .09 .12 .16 .05 .05 .04 1.82 .54 .89 5.45 .20 11.0 
3 .23 3 .37 .08 .03 .03 .55 2 .43 .56 .77 499. .55 .89 
4 .37 .22 .05 .03 .03 .43 .71 .31 .71 19.0 .15           .54 
5 80.0 .14 .04 .03 .03 .11 .00 .36 .80 12.0 .13           .37 
6 1.55 .10 .04 .03 .03 .12 .53 .54 .89 5 .68 .16 .24 
7 .39 .09 .03 .03 .03 .14 .19 .33 6 .68 .49 .57           .15 
8 .23 .10 .04 .03 .03 .14 .19 .35 17 .0 .17 .19           .10 
9 .13 .11 .05 .03 .03 .16 .37 .40 1240. .49 .16           .10 
10 .13 .11 .03 .03 .03 .18 2 .15 .41 4.85 .59 .22 .10 
11 .14 .08 .03 .03 .03 .19 .83 .31 2 .89 .48 .10          .10 
12 .15 .02 .03 .02 .03 .69 .77 .44 1.71 .41 .05          .10 
13 .15 .04 .03 .02 .03 1.49 1 .04 .42 .96 .30 .12          .64 
14 .91 .06 .02 .02 .17 1.01 .80 .56 .65 .26 .10 3.83 
15 .10 .11 .02 .02 1.52 1.97 .64 .51 .60 .48 .09 .39 
16 .08 .09 .09 .02 5.83 39.0 2.61 .46 .50 .26 .08           .08 
17 1060. .07 .03 .02 2.63 2.39 2.16 .42 .32 .27 .06 1.34 
18 73 .0 .04 .03 .03 1.50 3.07 .68 .41 .61 2.37 .08 .31 
19 .50 .10 .03 .02 2.99 103. .49 .54 .57 6.59 .09 .20 
20 .31 .06 .03 1 .14 4.00 13.0 .50 .64 .48 1.65 .08 .15 
21 .14 .05 .03 .02 1.45 4 .19 .56 122. .46 .26 .09 .20 
22 .15 .06 .03 .30 .70 .72 .62 2.98 .33 .31 .10 .13 
23 .14 .05 .03 1.21 .57 .68 .49 1.73 .54 .38 .11 .04 
24 .10 .05 .03 .20 .12 1.27 .58 .62 .62 .40 .08 .05 
25 .08 .38 .03 .03 .03 1.91 .67 .37 .91 .43 .10 .05 
26 .07 .33 .03 .03 .03 1.25 .76 30 .0 .66 24 .0 .60 .04 
27 .06 .27 .04 .03 .03 .74 .64 23.0 .52 29 .0 .18 .06 
28 .17 .22 .04 .23 .03 .43 .32 15.0 .58 .25 .17 .06 
29 .18 .17 .04 1 .34 .23 .41 8.54 .82 .09 .15 .07 
30 .34 .77 .03 6 .62 1.36 .48 4.35 .17 .89 .15 .06 
31 .27 .03 1 .45 .86 1.96 .68 2.77 
TOTAL 1220.27 7.13 1.80 13.16 22.59 181.35 27.15 219.57 1288.44 613.11 8.14 22.98 
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DISCHARGE ( CUBIC FEET PER SECOND ) AT STATION C, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 
MEAN VALUES 
DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 
1 .1 .2 .3 .4 .6 .4 30.1 .2 .0 .1 
2 .1 .2 .3 .4 .5 .4 .9 .2 .0 .3 
3 .1 .2 .3 .4 .5 .4 5.8 .3 .0 .1 
4 .1 .2 .3 .4 .5 .4 14.0 .4 .0 .4 
5 .2 .2 .2 .8 .4 .3 .7 .4 .2 29.6 
6 .1 .2 .2 .7 .4 .3 .6 .2 .2 .9 
7 .1 .3 .2 1.1 15.4 .3 .5 .2 .1 .5 
8 .1 .3 .2 .8 14.6 .3 .4 .1 .0 .2 
9 .1 .2 .2 .6 2.8 .3 .4 .1 .0 .1 
10 .1 .3 .2 .4 .9 .3 .4 .1 .0 .1 
11 .1 .3 .2 .4 .7 .3 .4 .1 .0 .1 
12 .1 .3 .2 .4 .7 .4 .3 .0 .0 .1 
13 .1 .3 .2 .4 .6 1.3 .3 .1 .0 .1 
14 .1 .3 .2 .4 .7 .3 .3 .0 .0 .1 
15 .1 .3 .3 .8 5.7 .3 .3 .1 2.0 .1 
16 .1 .3 .3 .6 .9 .3 .3 .1 16.2 33.9 
17 .3 .2 .3 .5 .7 20.8 .3 .1 3.6 1.0 
18 .3 .1 .3 .4 .7 2.1 .3 .1 .3 .2 
19 .3 .1 .4 .4 .6 .6 .3 .1 .2 .1 
20 .3 .1 7.3 .4 .6 .5 .3 .0 .1 .1 
21 .3 .1 11.7 .4 .5 .5 .2 .0 .3 .1 
22 .3 .2 .6 .3 .5 .5 .2 .0 .1 .1 
23 .4 .2 .4 .3 .5 1.0 .2 .0 .1 .1 
24 1.5 .2 .4 1.2 .5 .5 .3 .0 .1 .1 
25 .4 .2 .4 .5 .4 .5 .3 .0 .1 .1 
26 .3 .2 .3 .4 .4 .4 .2 .0 .0 .1 
27 .3 .2 .4 .4 .4 .3 .2 .0 .0 .1 
28 .3 .2 .4 .5 .4 .3 .2 .0 .0 .1 
29 .3 .2 .4 .4 .4 .3 .2 .0 .0 .1 
30 .3 .2 31.8 .4 .3 .2 .0 .0 .1 
31 .3 .3 1.5 .6 .0 .1 
TOTAL 7.6 6.8 27.1 48.4 52.9 35.5 59.1 2.9 23.7 69.1 
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DISCHARGE ( CUBIC FEET PER SECOND ) AT STATION C, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 
MEAN VALUES 
DAY OCT NOV DEC ' JAN FEB MAR APR MAY JUN JUL AUG SEP 
1 .1 .1 .1 .2 .1 .3 .3 .5 .5 .6 3.5 1.0 
2 .1 .1 .1 .2 .1 .3 .3 .5 .6 .5 1.9 .8 
3 .1 .1 .1 .2 .1 .3 .3 .5 .5 .5 1.4 .8 
4 .1 .1 .1 .2 .1 3.4 .3 .5 .5 492.5 1.6 .7 
5 .1 .2 .1 .2 .1 2.0 .3 .5 .5 48.8 1.6 .7 
6 .1 .2 .1 .2 .1 .4 .3 .5 .5 3.7 1.6 .7 
7 .1 .1 3.0 .1 .1 .4 .3 .4 .5 1.3 1.3 .7 
8 .1 .2 11.7 .1 .1 .3 .3 .4 .4 1.0 1.2 .7 
9 .1 .2 .6 .1 .1 .4 .3 .4 .4 .8 1.1 .6 
10 .1 .2 .5 .1 .1 .4 .3 31.5 .4 .7 1.0 .6 
11 .1 .1 .4 .1 .1 .4 28.0 5.2 .4 .7 .9 .6 
12 .1 .1 .4 .1 .1 .4 15.0 1.0 .4 .6 .9 .6 
13 .1 .1 .3 .1 .1 .4 57.8 .8 .4 .6 .8 .6 
14 .X .1 .3 .1 .1 .3 17.5 1.0 .4 .6 .8 .6 
15 .1 .2 .3 .1 11.0 .3 1.5 .7 28.5 .6 .9 .6 
16 .2 .1 .3 .1 5.2 .3 1.1 .7 1.2 .6 1.0 .6 
17 35.4 .1 .3 .1 .8 .3 .8 1.6 .5 .6 .8 .6 
18 .4 .1 .3 .1 .7 .3 .7 253.9 .5 .6 .8 .6 
19 .2 .1 .3 .1 .6 .3 2.9 9.9 .6 122.0 .8 .6 
20 .2 .1 .3 .1 .6 .3 .9 2.3 .4 7.6 .7 .6 
21 .2 .1 .3 .1 .6 .3 .8 1.4 76.9 .9 .7 .6 
22 .1 .1 .3 .1 .5 .3 5.3 1.2 9.2 .7 .7 .6 
23 .1 .1 .3 .1 .5 .3 1.0 2.9 .7 31.6 .7 .6 
24 .2 .1 .3 .1 .4 .2 .8 1.0 124.2 1.3 .7 .6 
25 .2 .1 .2 .1 .4 .3 .7 .8 67.0 97.3 .6 .5 
26 .2 .1 .2 .1 .4 .3 .6 .7 1.9 402.9 .6 .5 
27 .3 .1 .2 .1 .4 .3 .5 .7 .9 239.7 .6 .5 
28 .3 .1 .2 .1 .4 .3 .5 .6 .7 88.2 .6 .5 
29 .2 .2 .2 .1 1.6 .5 .6 .6 13.2 .6 .5 
30 .2 .1 .2 .1 .3 .5 .6 .6 9.0 .7 .5 
31 .2 .2 .1 .3 .6 6.0 1.2 
TOTAL 40.1 3.7 22.2 3.7 23.9 16.0 140.4 323.9 320.8 1575.7 32.3 18.7 
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DISCHARGE ( CUBIC FEET PER SECOND ) AT STATION C, WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982 
MEAN VALUES 
DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 
1 .5 .7 1.9 1.8 15.2 .7 1.9 1.6 1.8 .8 .7 2.2 
2 .5 .7 1.7 1.2 1.2 .7 3.2 1.5 1.4 7.1 .6 11.2 
3 .5 7.4 .8 .8 .8 6.5 6.4 1.4 1.3 35.6 .7 1.1 
4 .5 1.3 .8 .8 .8 4.0 3.7 1.3 1.3 1.8 .7 .8 
5 78.9 1.0 .7 .7 .7 .8 2.9 1.3 1.3 1.7 .7 .7 
6 1.2 .8 .7 .7 .7 .8 2.6 1.3 1.3 1.5 .6 .6 
7 .6 .7 .7 .7 .7 .8 2.5 1.3 8.8 1.3 2.1 .6 
8 .6 .7 .7 .7 .7 .7 6.7 1.2 36.0 1.2 .7 .5 
9 .6 .7 .7 .7 .7 .7 13.1 1.2 102.9 1.1 .6 .5 
10 .6 .7 .7 .7 .7 .7 11.7 1.1 8.2 1.4 1.0 .5 
11 .6 .7 .7 .7 .7 .7 4.4 1.1 5.4 1.2 .7 .5 
12 .6 .7 .7 .6 .7 2.3 2.1 1.1 3.6 1.1 .6 .5 
13 .6 .7 .7 .6 .7 4.6 2.0 1.0 2.3 .9 .6 3.2 
14 3.4 .7 .6 .6 4.2 2.9 1.9 1.0 1.8 .8 .6 4.7 
15 .8 1.1 .6 .6 38.1 5.3 2.0 1.0 2.0 .8 .6 .7 
16 .8 .7 2.3 .6 145.8 20.7 8.6 1.0 2.1 .8 .6 .6 
17 46.2 .7 .8 .6 65.9 11.5 7.5 1.0 1.8 .7 .6 5.4 
18 6.3 .6 .8 .7 37.6 14.5 2.5 1.0 1.6 5.2 .6 1.3 
19 1.3 1.6 .8 .6 74.9 87.3 1.9 .9 1.4 12.5 .6 .8 
20 1.0 .9 .7 28.5 100.2 15.6 1.9 .8 1.1 2.3 .6 .6 
21 1.1 .8 .7 .6 36.3 8.6 1.9 47.3 1.0 1.6 .6 .5 
22 1.2 .8 .7 7.5 17.6 5.3 1.9 1.6 1.0 1.3 .6 .5 
23 1.2 .7 .7 30.4 14.3 3.6 1.9 1.5 1.1 1.2 .6 .5 
24 .9 .7 .7 4.9 3.0 4.3 1.9 1.4 1.0 1.0 .5 .5 
25 .8 .7 .7 .8 .8 7.6 1.9 1.3 .9 .9 .5 .5 
26 .7 .7 .7 .8 .8 5.9 1.9 12.0 .8 43.7 2.8 .4 
27 .7 .7 1.1 .7 .8 4.4 1.9 10.6 .8 38.3 .8 .5 
28 .7 .7 .9 5.8 .7 3.4 1.8 8.2 1.2 1.2 .7 .5 
29 .7 .7 .9 33.5 2.8 1.8 5.7 1.1 .9 .6 .5 
30 .7 4.7 .8 165.6 2.4 1.7 3.7 .9 .7 .6 .4 
31 .7 .8 36.3 2.1 2.3 .7 12.4 
TOTAL 155.5 34.3 26.8 329.8 565.3 232.2 108.1 118.7 197.2 171.3 35.2 41.8 
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SEDIMENT LOAD (TONS PER DAY), AT STATION C, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 
MEAN VALUES 
DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 
1 .00 1600. .03 .00 .01 
2 .02 .23 .03 .00 .29 
3 .02 170. .10 .00 .03 
4 .02 415. .10 .00 .44 
5 .02 .26 .12 .18 311. 
6 .02 .16 .06 .38 .39 
7 .01 .11 .03 .03 .86 
8 .01 .08 .01 .00 .11 
9 .01 .06 .02 .00 .02 
10 .02 .11 .01 .00 .02 
11 .02 .10 .01 .00 .02 
12 .25 .02 .00 .00 .01 
13 .83 .03 .01 .00 .02 
14 .06 .05 .00 .00 .01 
15 .14 .04 .01 12.0 .01 
16 4.48 .03 .01 152. 192. 
17 9.92 .03 .01 2.47 .92 
18 .40 .08 .01 .17 .07 
19 .11 .02 .01 .11 .01 
20 .09 .03 .00 .04 .01 
21 .09 .02 .00 .41 .01 
22 .09 .02 .00 .08 .01 
23 .20 .02 .00 .02 .00 
24 .13 .07 .00 .03 .01 
25 .09 .06 .00 .02 .00 
26 .08 .02 .00 .00 .00 
27 .06 .02 .00 .00 .02 
28                                                  .02     .02 .00 .00 .00 
29 .05 .02 .00 .00 .00 
30 .16 .02 .00 .00 .00 
31 .05 .00 .02 
TOTAL 17.47 2186.73 0.58 167.96 506.30 
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SEDIMENT LOAD (TONS PER DAY), AT STATION C, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 
MEAN VALUES 
DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 
1 .00 .00 .00 .02 .01 .01 .02 .06 .20 .08 2.60 .66 
2 .00 .00 .00 .02 .01 .00 .01 .13 .14 .07 .08 .15 
3 .00 .00 .00 .02 .01 .00 .02 .13 .14 .04 .12 .14 
4 .00 .00 .00 .02 .01 17.0 .01 .13 .14 6860. .17 .08 
5 .00 .00 .00 .02 .01 8.03 .01 .08 .14 128. .09 .08 
6 .00 .01 .00 .02 .01 .20 .01 .03 .15 .98 .08 .08 
7 .00 .00 4.60 .01 .01 .02 .01 .03 .15 .25 .07 .08 
8 .00 .02 25.0 .01 .01 .01 .01 .04 .13 .24 .08 .08 
9 .00 .01 .06 .01 .01 .01 .01 .02 .11 1.96 .09 .06 
10 .00 .01 .05 .01 .01 .01 .02 90.0 .11 .06 .09 .07 
11 .00 .00 .03 .01 .01 .01 242. 4.76 .09 .11 .07 .07 
12 .00 .00 .03 .01 .01 .01 346. .13 .15 .07 .06 .06 
13 .00 .00 .02 .01 .01 .01 1410. .12 .09 .05 .06 .06 
14 .00 .00 .01 .01 .01 .01 49.0 .34 .09 .08 .07 .06 
15 .00 .00 .01 .01 9.48 .01 .56 .14 1560. .19 .10 .03 
16 .01 .00 .01 .01 3.00 .01 .23 .15 1.04 .08 .11 .04 
17 1.72 .00 .01 .01 .17 .01 .18 .12 .14 .11 .11 .03 
18 .02 .00 .00 .01 .13 .01 .14 2450. .11 .15 .06 .01 
19 .01 .00 .04 .01 .11 .01 .48 8.75 1.03 37.0 .07 .02 
20 .01 .00 .04 .01 .11 .01 .12 .50 .17 2.74 .05 .03 
21 .02 .00 .04 .01 .11 .01 .06 .28 1580. .18 .03 .03 
22 .01 .00 .04 .01 .08 .01 3.87 .20 144. .08 .03 .03 
23 .01 .00 .04 .01 .08 .01 .28 1.37 .15 108. .03 .04 
24 .02 .00 .04 .01 .06 .01 .21 .35 1960. .31 .04 .04 
25 .02 .00 .02 .01 .06 .01 .16 .20 623. 22.0 .02 .02 
26 .02 .00 .02 .01 .01 .01 .16 .19 5.38 85.0 .02 .02 
27 .04 .00 .02 .01 .01 .01 .13 .18 .15 47.0 .05 .02 
28 .04 .00 .02 .01 .01 .02 .13 .16 .10 16.0 .04 .02 
29 .03 .00 .02 .01 .06 .09 .15 .10 2.20 .03 .02 
30 .02 .00 .02 .01 .01 .10 .12 .08 1.38 .04 .03 
31 .01 .02 .01 .01 .23 .81 .16 
TOTAL 2.01 .05 30.21 .37 13.56 25.56 2054.03 2559.09 5877.28 7315.22 4.72 2.70 
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SEDIMENT LOAD (TONS PER DAY), AT STATION C, WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982 
MEAN VALUES 
DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 
1 .03 .03 1.02 .59 16.0 .14 .05 .08 1.26 .05 .08 1.24 
2 .03 .04 .03 .31 .31 .14 .23 .08 .67 17.0 .05 11.0 
3 .05 12.0 .02 .17 .17 4.22 .71 .08 .54 250. .11 .91 
4 .06 .17 .03 .17 .17 2.00 .56 .09 .46 1.06 .01 .50 
5 911. .05 .02 .14 .14 .17 .55 .14 .67 .74 .03 .30 
6 2.23 .04 .02 .14 .14 .17 .08 .38 .87 .42 .03 .13 
7 .06 .03 .01 .14 .14 .17 .06 .22 51.0 .16 .16 .01 
8 .04 .03 .02 .14 .14 .14 .38 .22 198. .16 .07 .03 
9 .03 .02 .01 .14 .14 .14 2.01 .24 1050. .12 .08 .01 
10 .05 .10 .01 .14 .14 .14 .47 .24 3.35 .13 .16 .01 
11 .06 .02 .14 .14 .14 .14 .14 .27 1.48 .10 .03 .02 
12 .08 .02 .14 .11 .14 .85 .08 . .25 .94 .07 .05 .02 
13 .09 .02 .14 .11 .14 2.48 .07 .30 .57 .06 .03 .11 
14 3.46 .03 .11 .11 2.16 1.22 .07 .25 .42 .06 .03 3.04 
15 .29 .06 .11 .11 64.0 1.11 .08 .28 .44 .05 .02 .08 
16 .07 .05 .85 .11 305. 35.0 .42 .32 .44 .06 .02 .85 
17 437. .03 .17 .11 42.0 1.67 .40 .36 .35 .18 .01 1.40 
18 7.90 .02 .17 .14 63.0 1.09 .15 .34 .28 2.28 .01 .27 
19 .15 .04 .17 .11 215. 112. .13 .29 .28 19.0 .02 .13 
20 .08 .02 .14 41.0 283. 13.0 .06 .19 .24 .72 .02 .07 
21 .10 .02 .14 .11 59.0 3.73 .06 536. .24 .16 .02 .04 
22 .10 .02 .14 5.27 3.55 .43 .34 .94 .28 .18 .02 .03 
23 .08 .01 .14 45.0 14.0 .19 .05 .64 .32 .22 .02 .01 
24 .05 .01 .14 2.73 1.28 2.01 .08 .37 .38 .22 .01 .08 
25 .03 .01 .14 .17 .17 2.91 .10 .35 1.11 .24 .02 .08 
26 .01 .02 .14 .17 .17 1.81 .12 4.47 .67 105. .27 .06 
27 .02 .03 .28 .14 .17 1.02 .08 9.42 .35 473. .07 .08 
28 .02 .04 .20 3.55 .14 .53 .08 6.98 1.37 .30 .06 .08 
29 .02 .05 .20 53.0 .23 .08 4.64 .13 .10 .05 .08 
30 .02 .39 .17 197. .12 .08 2.87 .05 .12 .05 .06 
31 .03 .17 59.0 .06 1.70 .10 67.0 
TOTAL 1363.24 13.42 5.19 410.27 1070.55 189.03 7.77 573.00 1317.16 872.06 68.61 20.73 
Appendix D 
Water Quality Data 
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WATER QUALITY DATA, STATION A, MAY - SEPTEMBER 1980 
DATE TIME TKN COD NH3 N32 PTL DSP KTL FET BOD TEM PH DOX COS TUB 
MAY 07 0920 1.4 26 .0 .0 .09 6.4 130 16 
14 0920 1.5 21 .1 .0 .08 4.9 270 10 18 8.9 10.7 292 
21 1000 1.5 30 .0 .0 .12 13 130 10 19 8.3 18.0 355 
28 0900 1.0 25 .0 .0 .06 4.4 60 6 23 7.7 9.0 285 
JON 05 0800 1.1 19 .2 .1 .12 4.7 740 4 21 7.5 4.7 285 
11 0915 1.2 20 .0 .0 4.8 460 8 22 8.4 13.1 285 
18 0730 1.0 17 .0 .0 .05 4.8 180 4 23 8.5 9.7 290 
25 0700 .5 18 .0 .0 .05 3.7 240 4 24 7.6 7.8 308 
JOL 02 0825 .6 25 .0 .0 .06 4.68 200 4 27 8.4 9.8 300 
09 0830 1.1 20 .0 .0 .06 5.9 390 3 29 7.2 325 
16 0910 .6 19 .0 .0 .05 4.6 210 4 30 7.8 275 
23 0950 .6 17 .0 .0 .05 5.5 270 3 29 8.9 7.3 290 
30 0945 .8 20 .0 .0 .04 .6 200 4 27 9.1 320 
AOG 06 0945 .6 20 .0 .0 .05 5.0 280 3 27 7.7 6.3 280 
13 0925 .8 19 .0 .0 .04 5.1 200 4 27 9.7 7.9 290 
20 1130 .6 18 .05 4.3 270 3 30 8.4 12.7 265 
27 0850 .6 17 .03 4.2 120 3 27 8.9 250 
SEP 03 0845 .9 15 .1 .04 4.1 230 3 26 5.6 270 
10 0910 .8 18 .05 4.4 220 4 25 6.7 7.9 220 
17 0920 .9 24 .3 .1 .05 5.2 1100 2 23 6.6 5.2 265 
24 1315 .9 20 .1 .2 .07 5.5 330 7 24 7.5 10.2 305 
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WATER QUALITY DATA, STATION A, OCTOBER 1980 - SEPTEMBER 1981 
DATE TIME TKN COD NH3 N32 FTL DSP KTL PET BOD TEM PH DOX CON TUB 
OCT 01 0915 .8 17 .1 .1 .05 5.4 140 5 20 7.7 7.9 294 
08 0920 .8 15 .1 .4 .05 4.35 270 4 18 7.6 8.4 295 
15 0920 .7 18 .1 .3 .06 4.3 710 5 16 7.6 7.7 305 
22 0930 14 7.5 8.3 300 
29 0900 .6 17 .1 .4 .08 5.7 410 5 9 7.6 9.8 305 
NOV 05 0900 .9 16 .1 .6 .08 5.3 480 5 9 7.3 9.7 315 
12 1130 .8 14 .1 1.3 .07 5.3 580 4 10 8.0 11.9 245 
19 0900 .7 15 .1 .4 .06 5.2 300 3 8 7.7 11.4 330 
24 0940 .8 19 .1 .5 .06 5.4 410 3 6 7.7 11.8 331 
DEC 03 0900 3 8.1 13.4 339 
10 1020 3 7.8 13.5 363 
18 0925 .7 20 .3 .05 5.7 200 3 3 7.6 13.2 330 
MAR 05 1020 .9 14 .4 .05 5.8 200 2 4 7.4 355 
11 0950 .8 21 .3 .05 5.8 200 2 8 7.6 355 5.3 
18 1000 1.0 18 .0 .3 .05 5.4 .2 3 8 7.7 340 6.5 
25 1000 .9 23 .0 .2 .06 5.5 300 5 10 8.4 10.9 330 
APR 01 0840 1.2 20 .0 .1 .07 5.5 .5 5 13 8.2 10.1 306 7.1 
09 0930 1.0 22 .1 .08 5.5 400 3 14 8.2 8.3 350 
15 1055 1.1 22 .1 .2 .12 5.9 1200 3 16 7.9 7.0 332 33. 
22 1330 1.0 25 .2 .10 5.3 700 3 16 8.0 7.9 342 19. 
29 1015 1.1 26 .0 .3 .07 5.5 400 5 
MAY 06 1015 1.0 21 .3' .07 5.6 400 4 18 8.2 8.3 327 
11 1030 1.0 22 .33 
11 1630 .9 21 .07 
12 1000 .8 18 .06 15 9.5 
12 1615 .7 16 .19 
12 1630 .8 15 .09 
13 1025 .9 16 .08 16 13. 
13 1030 .7 14 .18 
13 1630 .9 19 .08 
14 0830 .9 21 .1 .4 .08 5.4 1900 5 15 7.7 6.9 328 10. 
18 0810 .9 16 .09 
18 1700 1.6 31 .42 
19 1325 1.4 23 .22 14 77. 
20 1000 1.5 20 .1 .5 .18 5.3 2400 6 16 7.8 8.2 303 53. 
26 1105 1.5 29 .0 .4 .13 5.5 400 9 20 8.6 14.0 302 
JUN 03 1010 1.3 24 .0 .1 .08 5.0 200 6 24 8.6 9.9 284 
10 0935 1.1 22 .1 .1 .08 5.0 200 6 25 8.6 6.3 296 6.6 
15 2140 1.0 25 .08 
18 0815 1.0 24 .0 .1 .10 4.1 590 5 24 8.4 7.8 295 
19 2130 .9 23 .09 
20 2110 .9 26 .09 
22 2145 1.2 27 .13 
23 2140 1.2 25 .13 
30 0755 1.2 28 .0 .2 .15 5.8  1.4 8 26 8.5 7.3 253 
JUL 04 2015 1.1 22 .15 
05 2200 1.0 27 .19 
06 2145 1.1 27 .19 
07 2155 1.1 23 .30 
08 2103 1.1 21 .24 
09 0800 .9 19 .1 .4 .23 5.7 2000 4 27 7.4 3.8 204 
16 1000 1.1 21 .0 .1 .11 5.4 300 5 28 8.2 5.4 206 11. 
30 0900 1.2 180 .29 .33 .33 4.0 3200 4 23 7.2 2.1 152 56. 
AUG 06 0915 1.1 22 .03 .02 .15 3.4 580 6 28 8.8 8.9 173 28. 
13 0900 1.0 19 .06 .03 .11 5 25 7.8 5.5 185 
20 0840 .8 18 .03 .01 .07 5 23 7.9 1.3 204 10. 
27 0830 .6 15 .02 .02 .05 4.8 190 4 24 8.1 6.2 203 
SEP 03 0840 .8 18 .1 .1 .06 4.9 670 6 24 7.8 210 10. 
10 0820 .9 21 .2 .1 .05 .01 4.9 .45 5 22 7.4 3.6 229 13. 
17 0900 1.1 24 .63 .1 .07 4.5 .54 4 20 7.8 6.0 238 
24 0830 1.0 22 .1 .1 .08 4.7 .53 7 18 7.7 5.3 
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WATER QUALITY DATA, STATION A, OCTOBER 1981 - SEPTEMBER 1982 
DATE TIME TKN COD NH3 N32 PTL DSP KTL FET BOD TEM PH DOX CON TUB 
OCT 01 1010 .8 19 .0 .1 .06 .01 4.5 .65 4 20 7.7 7.6 258 7.5 
08 0915 1.3 24 .1 .1 .10 .01 4.9 .75 4 17 7.9 6.3 280 8.4 
15 0845 1.0 16 .15 0 .07 .02 5.0 560 4 17 7.5 6.9 301 5.0 
20 0910 .9 16 .10 .14 .09 .03 5.3 620 6 13 7.7 7.9 301 
29 0945 .5 17 0 .23 .05 5.3 260 .5 13 8.1 10.0 288 11. 
NOV 05 0845 1.1 45 .10 .1 .08 .01 5.3 340 5 13 8.3 9.8 296 10. 
12 0915 .8 20 .1 .1 .07 .01 5.3 610 4 11 7.7 7.7 300 14. 
DEC 03 1000 1.0 30 .12 .21 .06 5.2 300 4 7 8.2 12.2 340 
10 1000 .7 21 .15 0 .05 5.1 350 3. 5 8.0 10.7 316 11. 
MAR 18 0930 1.5 .71 .91 .18 .11 4.3 560 3 6 7.5 6.5 357 15 
25 1000 1.6 .47 1.2 .16 .07 3.8 420 5 8 7.7 10.9 348 13 
APR 01 0900 1.4 24 .41 .86 .12 .04 4.0 400 8 10 8.5 15.6 352 12 
07 0745 1.4 .13 1.0 .09 4.1 210 5 
15 0930 1.7 26 0 .66 .08 3.8 180 10 12 8.4 15.4 352 9.4 
20 0850 1.2 23 .10 .84 .11 .01 4.1 660 6 13 8.1 9.8 394 22 
MAY 06 0945 1.2 17 0 .54 .06 .00 4.4 310 5 20 8.3 10.7 413 
13 1115 1.0 18 .15 .36 .08 .04 4.7 210 4 20 7.7 7.8 353 
19 0815 22 8.1 11.5 330 12 
27 0815 21 7.7 5.9 339 
JUN 03 0830 20 8.0 7.7 340 
10 1635 1.4 24 .19 .09 .02 4.5 660 7 
11 1635 24 8.0 8.6 339 
17 0800 1.1 20 .14 .09 .02 4.9 180 8 22 7.8 8.9 342 8 
24 0900 1.3 21 .08 .02 4.5 220 7 24 8.0 10.4 332 7 
30 0915 1.2 19 .70 .12 4.7 280 8 26 7.8 7.2 340 
JUL 08 0815 1.0 23 .16 .15 .08 .04 4.8 160 5 28 8.0 8.6 346 
15 0910 .9 15 .05 .05 4.8 200 4 29 7.9 8.4 344 6.4 
21 0810 .8 21 .17 .04 .01 4.8 240 28 7.6 7.1 347 8.1 
29 0830 .8 20 .04 .02 4.8 160 3 28 7.6 6.9 354 7.1 
AUG 05 0930 1.2 20 0 0 .06 .04 5.4 210 0 29 7.5 6.9 339 7.3 
12 1000 1.2 22 0 1.6 .07 . .03 5.5 350 25 6.8 5.5 343 
19 0830 1.0 18 .15 0 .04 .00 3.2 100 4 24 7.1 6.1 340 
26 0940 .8 18 0 0 .06 5.4 220 3 
SEP 02 0815 1.1 22 0 0 .02 .06 5.4 180 4 24 7.5 8.5 347 
09 1355 1.1 24 0 0 .08 .01 1.7 200 8 
16 0915 .9 18 0 0 .03 .00 5.9 170 6 23 7.1 327 5.6 
23 0735 1.5 22 0 .31 .07 .02 5.7 480 14 20 6.7 3.1 334 7.7 
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WATER QUALITY DATA, STATION B, KAY - SEPTEMBER 1980 
DATE TIME TO COD NH3 N32 PTL DSP KTL FET BOD TEM PH DOX CON TUB 
MAY 07 0905 1.8 26 .5 1.3 .22 5.1 1200 16 
14 1055 2.5 36 .4 .5 .41 6.1 4100 9 17 7.8 7.5 345 
21 1030 2.2 28 .5 1.6 .32 5 3000 4 18 7.5 4.7 490 
28 0950 2.4 29 .4 .9 .3 4.5 1400 9 23 6.8 4.0 510 
JUN 05 0815 1.8 30 .2 .4 .36 5.5 7830 4 21 7.3 5.5 295 
11 0925 1.0 24 .1 .2 4.9 2700 6 24 7.4 9.4 305 
18 1000 .7 24 0 0 .15 4.8 950 6 23 8.0 5.3 325 
25 0750 1.3 23 .2 .3 .24 4.7 1370 4 24 7.3 5.0 360 
JUL 02 0850 .7 25 .2 0 .26 4.95 3400 3 29 7.5 2.2 330 
09 0850 1.4 25 0 0 .21 5.3 3400 4 29 6.8 295 
16 0930 .9 31 0 0 .27 5.1 61700 6 30 6.5 295 
23 1030 .6 19 0 0 .11 5.6 690 2 28 11.3 7.1 340 
30 1005 .9 20 0 0 .11 4.3 1200 3 26 7.1 315 
AUG 06 1005 1.6 34 .1 .1 .32 6.5 5200 7 27 7.7 5.1 285 
13 0945 1.3 26 0 0 .14 5.5 2000 4 26 9.5 290 
20 1055 1.0 24 .18 4.6 1600 4 31 8.2 8.8 300 
27 0910 1.1 24 .17 4.5 1700 4 28 6.6 285 
SEP 03 0910 1.2 20 .13 4.3 1400 5 23 5.1 300 
10 0935 1.6 23 .4 .20 4.9 1600 5 24 7.5 2.8 265 
17 0950 1.2 26 .1 .1 .22 6.0 2100 7 21 6.2 260 
24 1335 1.3 25 .1 .1 .19 5.5 1200 7 22 11.2 300 
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WATER QUALITY DATA, STATION B, OCTOBER 1980 - SEPTEMBER 1981 
DATE TIME TKN COD NH3 N32 PTL DSP KTL FET BOD TEM PH DOX CON TUB 
OCT 01 0935 1.1 21 .1 .1 .13 5.4 1100 5 20 8.3 10.6 295 
08 0945 1.5 25 .1 .1 .22 4.88 1800 5 16 7.7 8.9 325 
15 0940 .9 23 .1 .1 .15 4.6 1810 5 13 7.7 8.0 325 
22 0950 12 7.4 6.2 305 
29 0920 1.2 27 .1 .6 .23 7.6 1300 5 6 7.5 9.7 410 
NOV 05 0920 1.4 27 .1 .2 .21 7.3 1500 6 9 7.4 6.3 163 
12 1150 1.0 20 .1 .2 .13 6.2 1300 5 8 7.8 11.4 340 
19 0925 .6 16 .1 .3 .06 5.0 210 3 4 7.9 12.8 338 
24 1005 .9 19 .1 .2 .09 5.8 550 3 7 7.8 12.3 435 
DEC 03 0925 1 8.0 13.4 300 
10 1045 3 7.7 12.1 565 
18 0950 .6 14 .1 1.0 .10 4.7 900 3 2 7.7 13.2 500 
MAR 05 1050 5.4 82 1.5 2.4 1.5 11.6 7300 12 3 7.4 442 
11 1020 1.1 19 .1 1.5 .19 3.7 2100 3 7 7.9 670 34. 
18 1020 .9 17 .1 .8 .15 3.4 1.8 4 7 7.8 600 30. 
25 1015 1.0 21 .1 .3 .14 5.0 1300 3 10 8.0 10.5 469 
APR 01 0910 2.6 40 .5 .9 .35 7.6 3.1 9 14 8.1 10.1 440 35. 
09 0945 1.3 27 .13 5.6 1300 4 16 8.2 7.0 389 
15 1115 2.3 44 .4 2.7 .56 6.0 7500 6 15 7.5 5.8 455 160. 
22 1350 2.3 42 .3 3.4 .60 5.0 540 5 16 7.6 6.7 440 170. 
29 1035 2.0 22 .6 3.3 .24 4.1 1900 6 
MAY 06 1040 1.4 27 .2 1.1 .20 4 .7 1900 6 17 7.9 8 .2 375 
14 0855 1.5 20 .3 5.1 .34 3 .3 2500 5 14 7.4 5 .6 628 6 3 . 
18 0820 4.6 96 1.80 
19 1335 2 .1 35 .72 13 110. 
20 1020 1.9 27 .3 3 .8 .55 5.0 6600 5 14 7.4 4 . 1 359 9 5 . 
26 1120 4 .6 .0 1.2 .44 5.1 1800 38 23 8.6 17 .8 406 
JUN 03 1025 2 .1 32 .2 2 .2 .30 4 . 1 1800 11 25 8.1 6 . 3 389 
10 1000 4 . 9 2800 10 24 7.7 2 .7 379 5 2 . 
15 2010 20 .0 445 5.80 
18 0840 1.5 34 .0 .1 .28 4.5 3100 7 24 8.5 7.7 300 
19 2140 1.6 31 .30 
20 2120 1.6 30 .27 
22 2155 .4 47 .83 
23 2150 1.9 34 .46 
30 0820 2.4 39 .0 .3 .40 6.0 3.6 12 26 8.2 6.6 289 
JUL 04 2030 5.1 110 1.70 
05 2210 2.1 37 .82 
06 2155 1.8 34 .76 
07 2205 1.3 26 .38 
08 2140 1.6 27 .35 
09 0815 1.5 29 .2 .5 .34 6.1 3700 7 29 7.3 3.7 240 
16 1020 2.0 32 .2 .2 .34 5.6 2000 9 28 7.8 4.6 256 55. 
30 0920 1.0 21 .22 .35 .36 4.2 4700 5 23 8.1 2.2 147 73. 
ADC 06 0935 1.9 31 .17 .71 .29 3.6 2300 13 27 7.6 5.4 310 40. 
13 0920 1.1 25 .01 .01 .16 7 28 8.2 9.2 198 
20 0900 1.3 24 .08 .08 .19 8 21 7.9 1.1 248 47. 
27 0850 1.3 23 .01 .01 .18 4.9 1100 9 24 8.1 7.1 222 
SEP 03 0900 1.3 29 .1 .1 .09 5.3 1400 7 23 7.6 242 32. 
10 0850 1.4 25 .13 .1 .08 .01 5.1 .92 4 22 7.8 6.3 231 20. 
17 0925 1.1 22 .23 .1 .13 4.8 1.56 7 17 8.0 5.0 
24 0850 .9 24 .14 .1 .12 4.8 1.41 6 17 8.2 7.7 
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WATER QUALITY DATA, STATION B, OCTOBER 1981 - SEPTEMBER 1982 
DATE TIME TKN COD NH3 N32 PTL DSP KTL FET BOD TEM PH DOX CON TUB 
OCT 01 1040 1.4 25 .1 .1 .16 .02 .7 2.0 6 20 7.8 5.4 316 10. 
08 0925 2.1 42 .14 .35 .50 .23 11.0 4.1 4 13 7.8 3.2 341 30. 
15 0910 1.2 19 .25 0 .12 .03 5.4 1100 5 16 7.7 6.8 303 7.5 
17 2100 19.0 420 5.30 
20 0935 1.3 34 .1 .18 .18 .05 5.7 1700 9 13 7.9 8.3 294 
29 1005 1.0 26 0 .30 .07 5.4 1220 9 12 8.1 9.9 352 33. 
NOV 05 0910 2.5 43 .17 .61 .35 .06 6.7 1300 10 13 7.4 6.2 386 25. 
12 0940 .9 21 .1 .36 .09 .01 5.2 1100 4 9 8.3 7.5 356 20. 
DEC 03 1025 3.8 41 2.8 1.2 .36 6.4 820 9 6 7.9 10.8 445 
10 1020 .6 15 .16 .27 .04 5.2 330 2 5 7.9 10.8 440 12. 
MAR 18 1000 1.4 .80 3.9 .16 .07 3.0 1600 2 7 7.8 8.5 658 30 
25 1025 1.5 .85 2.7 .27 .13 3.0 1600 3 8 8.1 8.8 605 44 
APR 01 0930 1.4 27 .54 1.2 .16 .05 3.9 1700 5 11 8.2 11.2 453 35 
07 0810 1.3 .21 1.5 .15 3.5 610 4 
15 0950 1.4 .18 1.7 .25 2.9 2000 8 14 8.2 11.6 513 45 
20 0910 14.0 145 12 2.0 .37 .29 8.9 1200 63 11 8.0 3.3 800 39 
MAY 06 1010 2.0 33 0 .22 .19 .02 4.5 1900 12 21 8.1 10.0 419 
13 1135 2.7 31 .67 .71 .27 .05 4.5 2600 10 21 7.4 5.5 520 
19 0835 22 8.1 10.2 393 44 
27 0835 18 7.1 4.9 352 
JUN 03 0900 17 7.8 5.0 358 
10 1655 3.0 36 .55 4.3 .44 .17 6.1 10000 8 
11 1655 21 7.4 4.0 476 
17 0830 1.5 22 .46 .18 .02 4.6 1100 7 20 7.5 6.2 377 25 
24 0920 1.9 33 .26 .25 .02 4.6 2800 8 22 7.7 7.9 364 53 
30 0935 1.8 26 .42 .40 .21 .13 4.6 1400 8 24 7.5 3.0 420 
JUL 08 0845 1.6 23 .39 3.2 .28 .16 4.9 1500 6 25 7.3 1.8 647 
15 0935 1.2 27 .21 5.1 4200 7 27 7.5 1.8 643 64 
21 0835 1.5 29 .20 .21 .06 5.5 1800 28 7.6 5.9 374 38 
29 0900 .9 19 .10 .03 5.5 750 4 25 7.3 5.9 369 20 
AUG 05 1000 1.4 26 0 0 .17 .06 5.7 2500 2 30 7.3 4.3 388 36 
12 1020 1.4 27 0 0 .12 .03 2.7 980 23 7.7 9.8 356 
19 0855 1.3 25 0 .22 .17 .00 2.8 1100 4 22 7.8 9.7 364 
SEP 02 0845 3.5 66 .43 .61 .84 .35 11 11000 11 22 7.0 4.0 327 
09 1420 1.2 25 0 0 .14 .06 6.5 980 6 
16 0945 1.6 29 .28 .19 .17 .08 7.4 1800 8 20 8.8 340 33 
23 0800 .8 16 0 .11 .07 .04 5.9 870 5 15 7.5 3.9 472 15 
167 
WATER QUALITY DATA, STATION C, MAY - SEPTEMBER 1980 
DATE TIME TKN COD NH3 N32 PTL DSP KTL FET BOD TEM PH DOX CON TUB 
MAY 07 0840 1.1 15 .1 2.4 .12 2.6 640 6 14 
14 1107 2.0 20 .5 2.6 .29 4.6 1800 5 13 7.4 7.4 575 
21 1110 15 7.4 9.4 565 
28 0940 1.3 13 .1 3.3 .22 2.6 1700 5 22 6.5 8.0 620 
JUN 05 0830 1.5 23 .3 4.3 .42 4.1 4900 6 17 7.3 9.9 510 
11 1000 .6 11 .1 4.4 2.0 2500 3 16 8.2 9.9 520 
13 1005 22 4.8 385 
18 0800 .7 11 .1 3.9 .18 1.8 1400 4 17 7.2 8.2 610 
25 0830 .7 15 .1 3.0 .21 3.5 1240 3 20 6.8 8.1 560 
JUL 02 0930 .6 13 .1 2.4 .21 1.95 1400 3 24 7.7 5.8 565 
09 0920 1.2 17 .2 2.4 .29 4.4 2900 3 26 5.7 525 
16 0945 .7 16 0 1.2 .20 5.1 11300 3 27 6.0 550 
23 1055 1.0 25 0 0 .24 6.7 1290 4 22 9.6 9.1 560 
30 1020 .9 19 .2 0 .20 3.1 1700 4 22 7.2 625 
AUG 06 1050 5.3 121 1.1 1.5 2.10 21. 39000 16 23 7.3 5.3 290 
13 1005 2.6 68 .2 0 .38 10 5700 6 22 4.8 385 
20 1205 2.4 38 .9 .8 .48 10.5 4400 12 26 5.7 5.5 480 
27 0925 1.3 26 .1 .9 .24 7.9 1600 6 21 4.5 455 
SEP 03 0930 3.0 56 .2 1.0 .71 8.4 3400 18 21 6.6 420 
10 1000 3.8 32 2.1 .6 .40 8.9 3000 15 20 6.5 6.0 420 
17 1020 2.9 50 .8 1.4 1.10 12. 9000 13 15 7.9 315 
24 1350 1.2 22 .1 .9 .17 7.4 700 6 16 12.0 610 
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WATER QUALITY DATA, STATION C, OCTOBER 1981 - SEPTEMBER 1982 
DATE TIME TKN COD NH3 H32 PTL DSP KTL FET BOD TEM PH DOX CON TUB 
OCT 01 1110 .8 17 .0 .0 .16 .08 3.1 .83 5 17 7.7 6.4 666 8.0 
05 0535 7.2 180 2.20 
05 0610 19.0 490 4.80 
05 0640 17.0 370 5.00 
05 0710 11.0 420 3.70 
05 0810 10.0 240 3.20 
08 1000 .9 18 .1 2.0 .23 .15 7.3 .81 3 11 7.6 7.6 603 5.5 
15 0935 2.0 43 .1 1.4 .70 .47 11.0 7 13 7.7 6.5 513 38. 
17 1945 16.0 410 5.10 
17 2000 15.0 340 3.80 
17 2015 23.0 505 5.80 
17 2030 20.0 550 6.10 
17 2130 11.0 250 3.60 
20 0955 1.2 18 .41 3.0 .29 .20 5.9 790 2 11 7.5 8.4 642 
29 1020 .6 14 .14 2.9 .16 4.0 330 2 10 7.7 9.0 676 7.9 
NOV 05 0935 .9 16 .24 3.1 .24 .18 4.8 760 2 12 7.6 8.4 675 15. 
12 1000 .4 11 .1 3.0 .11 .06 2.7 450 2 6 7.7 11.0 681 8.0 
DEC 03 1055 1.7 18 .43 3.1 .18 3.2 400 3 5 7.9 11.1 655 
10 1040 6 0 3.0 .08 2.2 390 1 4 7.9 11.0 660 9.0 
MAR 18 1035 1.6 27 .62 4.2 .17 .12 2.8 1000 2 7 7.6 10.0 633 18 
25 1050 2.4 39 .97 2.8 .71 .29 4.4 3900 6 7 8.2 9.5 597 110 
APR 01 0955 1.1 .48 3.1 .26 .17 2.5 510 2 9 8.0 10.2 663 13 
07 0850 1.1 .42 3.2 .24 2.4 530 2 
15 1010 .7 .31 2.9 .22 2 510 3 11 7.9 11.6 513 45 
21 0945 1.3 22 .77 3.1 1.6 1.0 2.6 500 3 8 8.2 10.3 699 13 
HAY 06 1030 1.9 20 .52 2.2 .23 .07 2.9 1000 17 7.9 11.1 685 
13 1200 2.8 22 1.0 2.4 .28 .11 3.9 3000 18 7.2 6.5 697 
19 0900 18 7.3 5.3 698 60 
27 0855 17 7.1 7.4 408 
JOT 03 0930 17 7.3 7.5 458 
08 2205 16.0 385 4.20 
09 0730 19.0 435 2.90 
10 1725 2.1 21 .46 5.4 .36 4.2 3600 5 
11 1725 21 7.4 4.0 476 
17 0900 1.1 12 .1 4.6 .21 .12 2.7 1700 3 15 7.3 8.3 674 30 
24 0945 150.0 1725 130. 3.9 13.00 9.80 70.0 2000 690 17 7.3 0 0 200 
30 1000 1.1 11 .42 2.9 .27 .23 3.0 650 9 20 7.5 6.2 377 25 
JUL 08 0915 1.2 10 5.5 .20 .05 3.2 1100 4 21 7.3 7.0 687 
15 1000 .6 7 4.2 .16 2.8 720 4 22 7.1 7.3 688 13 
21 0900 1.3 23 3.3 .33 .20 5.8 2200 23 7.3 6.3. 662 35 
26 2300 15.0 325 4.30 
26 2330 16.0 330 3.30 
26 2400 10.0 230 2.20 
27 0030 8.4 195 1.90 
27 0100 8.1 180 2.60 
29 0930 2.3 16 1.3 2.1 .37 .26 6.9 1100 3 22 7.3 6.4 660 21 
AUG 05 1030 1.9 16 .78 2.5 .27 .21 7.4 930 7 24 7.2 6.5 666 14 
12 1040 1.3 18 .17 2.0 .25 .16 7.0 1200 18 7.1 6.4 673 
19 0920 1.2 17 0 1.8 .24 .00 2.5 450 4 17 7.2 6.7 677 
26 1030 .9 18 0 1.7 .22 7.8 840 3 
31 1515 11.0 260 2.90 
31 1545 7.6 175 2.20 
SEP 02 0910 5.8 155 1.0 1.1 2.90 23 19000 27 21 6.8 1.5 289 
09 1445 1.3 22 .40 .59 .25 .16 9.8 390 4 
16 1015 3.4 74 .66 1.5 .91 .36 14 8800 15 17 7.1 570 80 
23 0820 .7 10 .18 2.3 .19 .13 6.0 1300 3 12 7.2 7.0 623 15 
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WATER QUALITY DATA, STATION D, OCTOBER 1980 - SEPTEMBER 1981 
DATE TIME TKN COD NH3 N32 PTL DSP KTL FET BOD TEM PH DOX CON TUB 
JUN 15 1920 3.9 67 1.2 
15 2000 6.9 140 2.7 
15 2130 7.2 163 2.7 
21 2220 7.8 175 3.2 
21 2255 8.1 170 3.1 
21 2340 6.6 135 2.5 
24 0655 6.0 120 2.7 
24 0730 7.6 160 3.2 
24 2345 11.0 230 4.3 
26 0030 6.5 150 2.9 
JUL 04 1210 2.8 57 1.3 
171 
WATER QUALITY DATA, STATION D, OCTOBER 1981 - SEPTEMBER 1982 
DATE TIME TKN COD NH3 N32 PTL DSP KTL FET BOD TEM PH DOX CON TUB 
OCT 05 0655 5.4 100 1.8 
05 0755 7.1 155 2.2 
JUL 03 0520 3.2 80 1.3 
03 0540 3.9 120 2.0 
03 0600 4.1 110 2.0 
03 0620 4.7 125 2.2 
03 0640 4.7 120 2.3 
03 0700 4.3 110 2.2 
03 0720 4.0 83 2.0 
03 0740 3.5 100 1.8 
03 0800 3.3 85 1.4 
03 0820 3.0 82 1.3 
03 0840 3.1 78 1.2 
03 0900 3.1 78 1.1 
03 0920 2.7 66 1.0 
26 2315 8.2 170 4.8 
27 0015 5.6 135 2.8 
27 0045 4.3 105 1.9 
AUG 31 1530 4.1 84 1.1 
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WATER QUALITY DATA, STATION E, OCTOBER 1980 - SEPTEMBER 1981 
DATE TIME TKN COD NH3 N32 PTL DSP KTL FET BOD TEM PH DOX CON TUB 
APR 11 0615 11.0 205 2.2 
11 0630 7.4 142 1.7 
11 0645 6.8 111 1.5 
11 0700 5.5 88 1.3 
11 0715 4.8 80 1.2 
11 0730 4.4 69 1.2 
13 1830 9.6 205 2.1 
13 1845 5.4 138 1.7 
13 1900 5.8 134 1.7 
13 1915 11.0 257 2.5 
13 1930 12.0 281 2.8 
13 1945 11.0 255 2.5 
13 2000 7.4 176 2.1 
13 2130 3.3 72 1.2 
MAY 18 0700 12.0 111 2.6 
18 0715 2.6 41 .76 
18 0730 2.0 43 .70 
18 0745 1.5 35 .58 
18 0800 1.6 37 .59 
18 0815 2.1 36 .57 
18 0830 3.4 36 .63 
18 0845 3.2 43 .66 
JUN 24 2245 3.8 79 1.90 
24 2255 1.9 58 1.50 
24 2305 1.7 58 1.40 
24 2315 1.8 58 1.30 
24 2325 2.0 61 1.20 
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WATER QUALITY DATA, STATION E, OCTOBER 1 9 8 1 - SEPTEMBER 1 9 8 2 
DATE TIME TKN COD NH3 N32 PTL DSP KTL FET BOD TEM PH DOX CON TUB 
OCT 05 0500 3.2 77 2.80 
05 0515 3 .2 75 2.70 
05 0630 3 .3 84 3.20 
JUL 03 0545 2.6 42 1.20 
03 0615 2.9 46 1.20 
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WATER QUALITY DATA, STATION F, OCTOBER 1981 - SEPTEMBER 1982 
DATE TIME TKN COD NH3 N32 PTL DSP KTL FET BOD TEM PH DOX CON TUB 
OCT 05 0500 4.2 110 1.50 
05 0530 3.3 70 1.60 
05 0530 2.6 58 1.20 
05 0700 2.6 58 1.20 
JUL 03 0600 1.4 44 .45 
03 0630 1.4 42 .47 
03 0645 1.5 43 .46 
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WATER QUALITY DATA, STATION G, OCTOBER 1 9 8 0 - SEPTEMBER 1 9 8 1 
DATE TIME TKN COD NH3 N32 PTL DSP KTL FET BOD TEM PH DOX CON TUB 
JUN 1 5 1900 311.0 760 7.80 
15 1945 17 .0 395 4 .40 
15 2030 21.0 450 5.30 
21 2200 36.0 850 7.90 
21 2245 16 .0 385 4 .30 
24 2330 26 .0 640 5.30 
JUL 04 1235 6 . 4 163 2.00 
04 1745 15.0 360 3.50 
04 1810 8.4 205 2 .40 
04 1840 7.7 175 2.00 
176 
WATER QUALITY DATA, STATION H, OCTOBER 1980 - SEPTEMBER 1981 
DATE TIME TXN COD NH3 N32 PTL DSP KTL FET BOD TEM PH DOX CON TUB 
JUN 15 1905 26.0 610 7.20 
15 1940 21.0 465 4.50 
15 2035 15.0 310 4.20 
JUL 04 1750 8.5 195 2.3 
04 1815 6.4 140 1.9 
04 1850 5.6 130 1.8 
WATER QUALITY DATA, STATION J, OCTOBER 1981 - SEPTEMBER 1982 
DATE TIME TKN COD NH3 N32 PTL DSP KTL FET BOD TEM PH DOX CON TUB 
OCT 05 0500 3.5 65 2.6 
05 0500 4.9 115 4.7 
05 0515 2.7 56 2.3 
05 0515 5.2 135 5.0 
05 0530 2.6 51 2.5 
05 0545 2.0 41 3.3 . 
05 0600 1.9 39 3.1 
05 0615 1.6 41 3.7 
05 0630 3.6 69 4.3 
JUN 10 0500 4.8 1.2 
10 0525 4.7 1.1 
10 0550 4.8 1.9 
10 0615 7.0 140 2.8 
10 0640 8.1 3.5 
10 0705 9.5 4.4 
177 
Appendix E 
Particle Size Distributions in the Blue Creek Watershed 
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